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NOVEL G PROTEIN-COUPLED RECEPTORS 
CROSS-REFERENCE TO RELATED APPLICATIONS 

i 

5 The present application claims priority of Application Serial No. 60/187,584, filed 

March 8, 2000; Serial Nq. 60/187,707, filed March 8, 2000; Serial No. 60/187,708, filed 
March 8, 2000; Serial No. 60/188,290, filed March 8, 2000; Serial No. 60/188,292, filed 
March 8, 2000; Serial No. 60/187,827, filed March 8, 2000; Serial No. 60/188,293, filed 
March 8, 2000; Serial No. 60/187,639, filed March 8, 2000; Serial No. 60/187,583, filed 

10 March 8, 2000; Serial No. 60/187,709, filed March 8, 2000; Serial No. 60/187,637, filed 
March 8, 2000; Serial No. 60/187,640, filed March 8, 2000, each of which is hereby 
incorporated by reference in its entirety. 

FffiLD OF THE INVENTION 

15 The present invention relates generally to the fields of genetics and cellular and 

molecular biology. More particularly, the invention relates to novel G protein coupled 
receptors, to polynucleotides that encode such novel receptors, to reagents such as 
antibodies, probes, primers and kits comprising such antibodies, probes, primers related to 
the same, and to methods which use the novel G protein coupled receptors, 

20 polynucleotides or reagents. 

BACKGROUND OF THE INVENTION 

The G protein-coupled receptors (GPCRs) form a vast superfamily of cell surface 
receptors which are characterized by an amino-terminal extracellular domain, a carboxyl- 

25 terminal intracellular domain, and a serpentine structure that passes through the cell 
membrane seven times. Hence, such receptors are sometimes also referred to as seven 
transmembrane (7TM) receptors. These seven transmembrane domains define three 
extracellular loops and three intracellular loops, in addition to the amino- and carboxy- 
terminal domains. The extracellular portions of the receptor have a role in recognizing 

30 and binding one or more extracellular binding partners (e.g., ligands), whereas the 
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intracellular portions have a role in recognizing and communicating with downstream 
molecules in the signal transduction cascade. 

The G protein-coupled receptors bind a variety of ligands including calcium ions, 
hormones, chemokines, neuropeptides, neurotransmitters, nucleotides, lipids, o^orants, 

5 and even photons, and are important in the normal (and sometimes the aberrant) function 
of many cell types. [See generally Strosberg, Eur. J. Biochem. 196:1-10 (1991) and Bohm 
et al, Biochem J. 322:1-18 (1997).] When a specific ligand binds to its corresponding 
receptor, the ligand typically stimulates the receptor to activate a specific heterotrimeric 
guanine-nucleotide-binding regulatory protein (G-protein) that is coupled to the 

10 intracellular portion of the receptor. The G protein in mm transmits a signal to an effector 
molecule within the cell, by either stimulating or inhibiting the activity of that effector 
molecule. These effector molecules include adenylate cyclase, phosph61ipases and ion 
channels. Adenylate cyclase and phospholipases are enzymes that are involved in the 
production of the second messenger molecules cAMP, inositol triphosphate and 

15 diacyglycerol. It is through this sequence of events that an extracellular ligand stimuli 
exerts intracellular changes through a G protein-coupled receptor. Each such receptor has 
its own characteristic primary structure, expression pattern, ligand-binding profile, and 
intracellular effector system. 

Because of the vital role of G protein-coupled receptors in the communication 

20 between cells and their environment, such receptors are attractive targets for therapeutic 
intervention, for example by activating or antagonizing such receptors. For receptors 
having a known ligand, the identification of agonists or antagonists may be sought 
specifically to enhance or inhibit the action of the ligand. Some G protein-coupled 
receptors have roles in disease pathogenesis (e.g., certain chemokine receptors that act as 

25 HIV co-receptors may have a role in AIDS pathogenesis), and are attractive targets for 
therapeutic intervention even in the absence of knowledge of the natural ligand of the 
receptor. Other receptors are attractive targets for therapeutic intervention by virtue of 
their expression pattern in tissues or cell types that are themselves attractive targets for 
therapeutic intervention. Examples of this latter category of receptors include receptois 

30 expressed in immune cells, which can be targeted to either inhibit autoimmune responses 
or to enhance immune responses to fight pathogens or cancer; and receptors expressed in 

2 
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the brain or other neural organs and tissues, which are likely targets in the treatment of 
mental disorder, depression, bipolar disease, or other neurological disorders. This latter 
category of receptor is also useful as a marker for identifying and/or purifying (e.g., via 
fluorescence-activated cell sorting) cellular subtypes that express the receptor. 
5 Unfortunately, only a limited number of G* protein receptors from the central nervous 
system (CNS) are known. Thus, a need exists for G protein-coupled receptors that have 
been identified and show promise as targets for therapeutic intervention in a variety of 
animals, including humans. 

i o SUMMARY OF THE INVENTION 

The present invention relates to an isolated nucleic acid molecule that comprises a 
nucleotide sequence that encodes a polypeptide comprising an amino acid sequence 
homologous to sequences selected from the group consisting of SEQ ID NO:121 to SEQ 
ID NO:240, or a fragment thereof. The nucleic acid molecule encodes at least a portion of 

15 nGPCR-x. In some embodiments, the nucleic acid molecule comprises a sequence that 
encodes a polypeptide comprising a sequence selected from the group consisting of SEQ 
ID NO:121 to SEQ ID NO:240, or a fragment thereof. In some embodiments, the nucleic 
acid molecule comprises a sequence homologous to a sequence selected from the group 
consisting of SEQ ID NO:l to SEQ ID NO: 120, or a fragment thereof. In some 

20 embodiments, the nucleic acid molecule comprises a sequence selected from the group 
consisting of SEQ ID NO:l to SEQ ID NO: 120, and fragments thereof. 

According to some embodiments, the present invention provides vectors which 
comprise the nucleic acid molecule of the invention. In some embodiments, the vector is 
an expression vector. 

25 According to some embodiments, the present invention provides host cells which 

comprise the vectors of the invention. In some embodiments, the host cells comprise 
expression vectors. 

The present invention provides an isolated nucleic acid molecule comprising a 
nucleotide sequence complementary to at least a portion of a sequence selected from the 
30 group consisting of SEQ ID NO:l to SEQ ID NO:120, said portion comprising at least 10 
nucleotides. 

3 
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The present invention provides a method of producing a polypeptide comprising a 
sequence selected from the group consisting of SEQ ID NO:121 to SEQ ID NO:240, or a 
homolog or fragment thereof. The method comprising the steps of introducing a 
recombinant expression vector that includes a nucleotide sequence that encodes the 

5 polypeptide into a compatible host cell, growing the host cell under conditions for 
expression of the polypeptide and recovering the polypeptide. 

The pici>cni invention provides an isolated aniibody which binds 10 an epiiope on a 
polypeptide comprising a sequence selected from the group consisting of SEQ ID NO: 121 
to SEQ ID NO:240, or a homolog or fragment thereof 

10 The present invention provides an method of inducing an immune response in a 

mammal against a polypeptide comprising a sequence selected from the group consisting 
of SEQ ID NO: 121 to SEQ ID NO:240, or a homolog or fragment thereof The method 
comprises administering to a mammal an amount of the polypeptide sufficient to induce 
said immune response. 

15 The present invention provides a method for identifying a compound which binds 

nGPCR-x. The method comprises the steps of contacting nGPCR-x with acompound and 
determining whether the compound binds nGPCR-x. 

The present invention provides a method for identifying a compound which binds a 
nucleic acid molecule encoding nGPCR-x. The method comprises the steps of contacting 

20 said nucleic acid molecule encoding nGPCR-x with a compound and determining whether 
said compound binds said nucleic acid molecule. 

The present invention provides a method for identifying a compound which 
modulates the activity of nGPCR-x. The method comprises the steps of contacting 
nGPCR-x with a compound and determining whether nGPCR-x activity has been 

25 modulated. 

The present invention provides a method of identifying an animal homolog of 
nGPCR-x. The method comprises the steps screening a nucleic acid database of the 
animal with a sequence selected from the group consisting of SEQ ID NO:l to SEQ ID 
NO: 120, or a portion thereof and determining whether a portion of said library or database 
30 is homologous to said sequence selected from the group consisting of SEQ ID NO: I to 
SEQ ID NO: 1 20, or portion thereof. 
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The present invention provides a method of identifying an animal homolog of 
nGPCR-x. The methods comprises the steps screening a nucleic acid library of the animal 
with a nucleic acid molecule having a sequence selected from the group consisting of SEQ 
ID NO:l to SEQ ID NO:120, or a portion thereof; and determining whether a portion of 

5 said library or database is homologous to said sequence selected from the group consisting 
of SEQ ID NO: 1 to SEQ ID NO : 1 20, or a portion thereof. 

Another aspect of the present invention relates to methods of screening a human 
subject to diagnose a disorder affecting the brain or genetic predisposition therefor. The 
methods comprise the steps of assaying nucleic acid of a human subject to determine a 

10 presence or an absence of a mutation altering an amino acid sequence, expression, or 
biological activity of at least one nGPCR-x that is expressed in the brain. The nGPCR-x 
comprise an amino acid sequence selected from the group consisting of SEQ ID NO: 121 
to SEQ ID NO:240, and allelic variants thereof. A diagnosis of the disorder or 
predisposition is made from the presence or absence of the mutation. The presence of a 

15 mutation altering the amino acid sequence, expression, or biological activity of the 
nGPCR-x in the nucleic acid correlates with an increased risk of developing the disorder. 

The present invention further relates to methods of screening for a nGPCR-x 
hereditary mental disorder genotype in a human patient. The methods comprise the steps 
of providing a biological sample comprising nucleic acid from the patient, in which the 

20 nucleic acid includes sequences corresponding to alleles of nGPCR-x. The presence of 
one or more mutations in the nGPCR-x allele is indicative of a hereditary mental disorder 
genotype. 

The present invention provides kits for screening a human subject to diagnose 
mental disorder or a genetic predisposition therefor. The kits include an oligonucleotide 

25 useful as a probe for identifying polymorphisms in a human nGPCR-x gene. The 
oligonucleotide comprises 6-50 nucleotides in a sequence that is identical or 
complementary to a sequence of a wild type human nGPCR-x gene sequence or nGPCR-x 
coding sequence, except for one sequence difference selected from the group consistingof 
a nucleotide addition, a nucleotide deletion, or nucleotide substitution. The kit also 

30 includes a media packaged with the oligonucleotide. The media contains information for 
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identifying polymorphisms that correlate with mental disorder or a genetic predisposition 
therefor, the polymorphisms being identifiable using the oligonucleotide as a probe. 

The present invention further relates to methods of identifying nGPCR-x allelic 
variants that correlates with mental disorders. The methods comprise the stqDS of 

5 providing biological samples that comprise nucleic acid from a human patient diagnosed 
with a mental disorder, or from the patient's genetic progenitors or progeny, and detecting 
in the nucleic acid the presence of one or more mutations in an nGPCR-x that is expressed 
in the brain. The nGPCR-x comprises an amino acid sequence selected from the group 
consisting of SEQ ID NO:121 to SEQ ID NO:240, and allelic variants thereof. The 

10 nucleic acid includes sequences corresponding to the gene or genes encoding nGPCR-x. 
The one or more mutations detected indicate an allelic variant that correlates with a mental 
disorder. 

The present invention further relates to purified polynucleotides comprising 
nucleotide sequences encoding alleles of nGPCR-x from a human with mental disorder. 

15 The polynucleotide hybridizes to the complement of a sequence selected from the group 
consisting of SEQ ID NO: J to SEQ ID NO: 120 under the following hybridization 
conditions: (a) hybridization for 16 hours at 42°C in a hybridization solution comprising 
50% formamide, 1% SDS, 1 M NaCl, 10% dextran sulfate and (b) washing 2 times for 30 
minutes at 60°C in a wash solution comprising O.lx SSC and 1% SDS. The 

20 polynucleotide that encodes nGPCR-x amino acid sequence of the human differs from a 
sequence selected from the group consisting of SEQ ID NO:121 to SEQ ID NO:240 by at 
least one residue. 

The present invention also provides methods for identifying a modulator of 
biological activity of nGPCR-x comprising the steps of contacting a cell that expresses 
25 nGPCR-x in the presence and in the absence of a putative modulator compound and 
measuring nGPCR-x biological activity in the cell. The decreased or increased nGPCR-x 
biological activity in the presence versus absence of the putative modulator is indicative of 
a modulator of biological activity. 

The present invention further provides methods to identify compounds useful for 
30 the treatment of mental disorders. The methods comprise the steps of contacting a 
composition comprising nGPCR-x with a compound suspected of binding nGPCR-x. The 
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binding between nGPCR-x and the compound suspected of binding nGPCR-x is detected. 
Compounds identified as binding nGPCR-x are candidate compounds useful for the 
treatment of mental disorder. Compounds identified as binding nGPCR-x may be further 
tested in other assays including, but not limited to, in vivo models, in order to confirm or 

5 quantitate their activity. 

The present invention further provides methods for identifying a compound useful 
as a modulator of binding between nGPCR-x and a binding partner of nGPCR-x. The 
methods comprise the steps of contacting the binding partner and a composition 
comprising nGPCR-x in the presence and in the absence of a putative modulator 

10 compound and detecting binding between the binding partner and nGPCR-x. Decreased 
or increased binding between the binding partner and nGPCR-x in the presence of the 
putative modulator, as compared to binding in the absence of the putative modulator is 
indicative a modulator compound useful for the treatment of a related disease or disorder. 
Compounds identified as modulating binding between nGPCR-x and a nGPCR-x binding 

15 partner may be further tested in other assays including, but not limited to, in vivo models, 
in order to confirm or quantitate their activity as modulators. 

Another aspect of the present invention relates to methods of purifying a G protein 
from a sample containing a G protein. The methods comprise the steps of contacting the 
sample with an nGPCR-x for a time sufficient to allow the G protein to form a complex 

20 with the nGPCR-x; isolating the complex from remaining components of the sample; 
maintaining the complex under conditions which result in dissociation of the G protein 
from the nGPCR-x; and isolating said G protein from the nGPCR-x. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
25 Definitions 

Various definitions are made throughout this document. Most words have the 
meaning that would be attributed to those words by one skilled in the art. Words 
specifically defined either below or elsewhere in this document have the meaning 
provided in the context of the present invention as a whole and as are typically understood 
30 by those skilled in the art. 

7 
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"Synthesized" as used herein and understood in the art, refers to polynucleotides 
produced by purely chemical, as opposed to enzymatic, methods. "Wholly" synthesized 
DNA sequences are therefore produced entirely by chemical means, and "partially" 
synthesized DNAs embrace those wherein only portions of the resulting DNA were 

5 produced by chemical means. 

By the term "region" is meant a physically contiguous portion of the primary 
structure of a biomolecule. In the case of proteins, a region is defined by a contiguous 
portion of the amino acid sequence of that protein. 

The term "domain" is herein defined as referring to a structural part of a 

10 biomolecule that contributes to a known or suspected function of the biomolecule. 
Domains may be co-extensive with regions or portions thereof; domains may also 
incorporate a portion of a biomolecule that is distinct from a particular region, in addition 
to all or part of that region . Examples of GPCR protein domains include, but are not 
limited to, the extracellular (i.e., N-terminal), transmembrane and cytoplasmic (i.e., C- 

15 terminal) domains, which are co-extensive with like-named regions of GPCRs; each of the 
seven transmembrane segments of a GPCR; and each of the loop segments (both 
extracellular and intracellular loops) connecting adjacent transmembrane segments. 

As used herein, the term "activity" refers to a variety of measurable indicia 
suggesting or revealing binding, either direct or indirect; affecting a response, i.e. having a 

20 measurable affect in response to some exposure or stimulus, including, for exampfc, the 
affinity of a compound for directly binding a polypeptide or polynucleotide of the 
invention, or, for example, measurement of amounts of upstream or downstream proteins 
or other similar functions after some stimulus or event. 

Unless indicated otherwise, as used herein, the abbreviation in lower case (gpcr) 

25 refers to a gene, cDNA, RNA or nucleic acid sequence, while the upper case version 
(GPCR) refers to a protein, polypeptide, peptide, oligopeptide, or amino acid sequence. 
The term "nGPCR-x" refers to any of the nGPCRs taught herein, while specific reference 
to a nGPCR (for example nGPCR-2073) refers only to that specific nGPCR. 

As used herein, the term "antibody" is meant to refer to complete, intact 

30 antibodies, and Fab, Fab\ F(ab)2, and other fragments thereof. Complete, intact 
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antibodies include monoclonal antibodies such as murine monoclonal antibodies, chimeric 
antibodies and humanized antibodies. 

As used herein, the term "binding" means the physical or chemical interaction 
between two proteins or compounds or associated proteins or compounds or combinations 
thereof. Binding includes' ionic, non-ionic, Hydrogen bonds, Van deT Waals, hydrophobic 
interactions, etc. The physical interaction, the binding, can be either direct or indirect, 
indirect being through or due to the effects of another protein or compound. Direct 
binding refers to interactions that do not take place through or due to the effect of another 
protein or compound but instead are without other substantial chemical intermediates. 
Binding may be detected in many different manners. As a' non-limiting example, the 
physical binding interaction between a nGPCR-x of the invention and a compound can be 
detected using a labeled compound. Alternatively, functional evidence of binding can be 
detected using, for example, a cell transfected with and expressing a nGPCR-x of the 
invention. Binding of the transfected cell to a ligand of the nGPCR-x that was transfected 
1 5 into the cell provides functional evidence of binding. Other methods of ddecting binding 
are well known to those of skill in the art. 

As used herein, the term "compound" means any identifiable chemical or 
molecule, including, but not limited to, small molecule, peptide, protein, sugar, nucleotide, 
or nucleic acid, and such compound can be natural or synthetic. 
20 As used herein, the term "complementary" refers to Watson-Crick basepairing 

between nucleotide units of a nucleic acid molecule. 

As used herein, the term "contacting" means bringing together, either directly or 
indirectly, a compound into physical proximity to a polypeptide or polynucleotide of the 
invention. The polypeptide or polynucleotide can be in any number of buffers, salts, 
25 solutions etc. Contacting includes, for example, placing the compound into a beaker, 
microtiter plate, cell culture flask, or a microarray, such as a gene chip, or the like, which 
contains the nucleic acid molecule, or polypeptide encoding the nGPCR or fragment 
thereof. 

As used herein, the phrase "homologous nucleotide sequence," or "homologous 
30 amino acid sequence," or variations thereof, refers to sequences characterized by a 
homology, at the nucleotide level or amino acid level, of at least the specified percentage. 

9 
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Homologous nucleotide sequences include those sequences coding for isoforms of 
proteins. Such isoforms can be expressed in different tissues of the same organism as a 
result of, for example, alternative splicing of RNA. Alternatively, isoforms can be 

encoded by different genes. Homologous nucleotide sequences include nucleotide 

i 

5 sequences encoding for a protein of a species other than humans, including, but not limited 
to, mammals. Homologous nucleotide sequences also include, but are not limited to, 
naturally occurring allelic variations and mutations of the nucleotide sequences set forjh 
herein. A homologous nucleotide sequence does not, however, include the nucleotide 
sequence encoding other known GPCRs. Homologous amino acid sequences include 

10 those amino acid sequences which contain conservative amino acid substitutions and 
which polypeptides have the same binding and/or activity. A homologous amino acid 
sequence does not, however, include the amino acid sequence encoding other known 
GPCRs. Percent homology can be determined by,, for example, the Gap program 
(Wisconsin Sequence Analysis Package, Version 8 for Unix, Genetics Computer Group, 

15 University Research Park, Madison WI), using the default settings, which uses the 
algorithm of Smith and Waterman (Adv. Appl. Math., 1981, 2, 482-489, which is 
incorporated herein by reference in its entirety). 

As used herein, the term "isolated" nucleic acid molecule refers to a nucleic acid 
molecule (DNA or RNA) that has been removed from its native environment. Examples 

20 of isolated nucleic acid molecules include, but are not limited to, recombinant DNA 
molecules contained in a vector, recombinant DNA molecules maintained in a 
heterologous host cell, partially or substantially purified nucleic acid molecules, and 
synthetic DNA or RNA molecules. 

As used herein, the terms "modulates" or "modifies" means an increase or decrease 

25 in the amount, quality, or effect of a particular activity or protein. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
residues which has a sufficient number of bases to be used in a polymerase chain reaction 
(PCR). This short sequence is based on (or designed from) a genomic or cDNA sequence 
and is used to amplify, confirm, or reveal the presence of an identical, similar or 

30 complementary DNA or RNA in a particular cell or tissue. Oligonucleotides compnse 
portions of a DNA sequence having at least about 10 nucleotides and as many as about 50 

10 
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nucleotides, preferably about 15 to 30 nucleotides. They are chemically synthesized and 
may be used as probes. 

As used herein, the term "probe" refers to nucleic acid sequences of variable 
length, preferably between at least, about 10 ai»d as many as about 6,000 nucleotides, 
5 depending on use. They are used in the detection of identical, similar, or complementary 
nuclei9 acid sequences. Longer length probes are usually obtained from a natural or 
recombinant source, are highly specific and much slower to hybridize than oligomers. 
They may be single- or double-stranded and carefully designed to have specificity in PCR, 
hybridization membrane-based, or ELISA-like technologies. 
10 The term "preventing" refers to decreasing the probability that an organism 

contracts or develops an abnormal condition. 

The term "treating" refers to having a therapeutic effect and at least partially 
alleviating or abrogating an abnormal condition in the organism. 

The term "therapeutic effect" refers to the inhibition or activation factors causing 
15 or contributing to the abnormal condition. A therapeutic effect relieves to some extent one 
or more of the symptoms of the abnormal condition. In reference to the treatment of 
abnormal conditions, a therapeutic effect can refer to one or more of the following: (a) an 
increase in the proliferation, growth, and/or differentiation of cells; (b) inhibition (i.e., 
slowing or stopping) of cell death; (c) inhibition of degeneration; (d) relieving to some 
20 extent one or more of the symptoms associated with the abnormal condition; and (e) 
enhancing the function of the affected population of cells. Compounds demonstrating 
efficacy against abnormal conditions can be identified as described herein. 

The term "abnormal condition" refers to a function in the cells or tissues of an 
organism that deviates from their normal functions in that organism. An abnormal 
25 condition can relate to cell proliferation, cell differentiation, cell signaling, or cell survival. 
An abnormal condition may also include obesity, diabetic complications such as retinal 
degeneration, and irregularities in glucose uptake and metabolism, and fatty acid uptake 
and metabolism. 

Abnormal cell proliferative conditions include cancers such as fibrotic and 
30 mesangial disorders, abnormal angiogenesis and vasculogenesis, wound healing, psoriasis, 
diabetes mellitus, and inflammation. 

U 
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Abnormal differentiation conditions include, but are not limited to, 
neurodegenerative disorders, slow wound healing rates, and slow tissue grafting healing 
rates. Abnormal cell signaling conditions include, ,but are not limited to, psychiatric 
disorders involving excess neurotransmitter activity. 

5 Abnormal cell survival conditions may also relate to conditions in which 

programmed cell death (apoptosis) pathways are activated or abrogated. A number of 
protein kinases are associated with the apoptosis pathways. Aberrations in the function of 
any one of the protein kinases could lead to cell immortality or premature cell death. 

The term "administering" relates to a method of incorporating a compound into 

10 cells or tissues of an organism. The abnormal condition can be prevented or treated when 
the cells or tissues of the organism exist within the organism or outside of the organism. 
Cells existing outside the organism can be maintained or grown in cell culture dishes. For 
cells harbored within the organism, many techniques exist in the art to administer 
compounds, including (but not limited to) oral, parenteral, dermal, injection, and aerosol 

15 applications. For cells outside of trie organism, multiple techniques exist in the art to 
administer the compounds, including (but not limited to) cell microinjection techniques, 
transformation techniques and carrier techniques. 

The abnormal condition can also be prevented or treated by administering a 
compound to a group of cells having an aberration in a signal transduction pathway to an 

20 organism. The effect of administering a compound on organism function can then be 
monitored. The organism is preferably a mouse, rat, rabbit, guinea pig or goat, more 
preferably a monkey or ape, and most preferably a human. 

By "amplification" it is meant increased numbers of DNA or RNA in a cell 
compared with normal cells. "Amplification" as it refers to RNA can be the detectable 

25 presence of RNA in cells, since in some normal cells there is no basal expression of RNA. 
In other normal cells, a basal level of expression exists, therefoK in these cases 
amplification is the detection of at least 1 to 2-fold, and preferably more, compared to the 
basal level. 

As used herein, the phrase "stringent hybridization conditions" or "stringent 
30 conditions" refers to conditions under which a probe, primer, or oligonucleotide will 
hybridize to its target sequence, but to no other sequences. Stringent conditions are 
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sequence-dependent and will be different in different circumstances. Longer sequences 
hybridize specifically at higher temperatures. Generally, stringent conditions are selected 
to be about 5°C lower than the thermal melting point (T m ) for the specific sequence at a 
defined ionic strength and pH, The T m is the temperature (under defined ionic strength, 

5 pH and nucleic acid concentration) at which 50% of the probes complementary to the 
target sequence hybridize to the target sequence at equilibrium. Since the target sequences 
are generally present in excess, at T m , 50% of the probes are occupied at equilibrium. 
Typically, stringent conditions will be those in which the salt concentration is less than 
about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium ion (or other salts) at pH 

10 7.0 to 8.3 and the temperature is at least about 30°C for short probes, primers or 
oligonucleotides (e.g. 10 to 50 nucleotides) and at least about 60°C for longer probes, 
primers or oligonucleotides. Stringent conditions may also be achieved with the addition 
of destabilizing agents, such as formamide. 

The amino acid sequences are presented in the amino to carboxy direction, from 

15 left to right. The amino and carboxy groups are not presented in the sequence. The 
nucleotide sequences are presented by single strand only, in the 5' to 3' direction, from left 
to right. Nucleotides and amino acids are represented in the manner recommended by the 
IUPAC-IUB Biochemical Nomenclature Commission or (for amino acids) by three letters 
code. 

20 Polynucleotides 

The present invention provides purified and isolated polynucleotides (e.g., DNA 
sequences and RNA transcripts, both sense and complementary antisense strands, both 
single- and double-stranded, including splice variants thereof) that encode unknown G 
protein-coupled receptors heretofore termed novel GPCRs, or nGPCRs. These genes are 

25 described herein and designated herein collectively as nGPCR-x (where x is 2157, 2158, 
2159, 2160, 2161, 2162, 2163, 2164, 2165, 2166, 2230, 2231, 2232, 2233. 2234, 2235, 
2236, 2237, 2238, 2239, 2240, 2241, 2242, 2243, 2244, 2245, 2246, 2247, 2248, 2249, 
2250, 2251, 2252, 2253, 2254, 2255, 2256, 2257, 2258, 2259, 2260, 2261, 2262, 2263, 
2264, 2265, 2266, 2267, 2268, 2269, 2270, 2271, 2272, 2273, 2274, 2275, 2276, 2277, 

30 2278, 2279, 2287, 2288, 2289, 2290, 2291, 2292, 2293, 2294, 2295, 2296, 2297, 2298, 
2299, 2300, 2301, 2302, 2303, 2304, 2305, 2306, 2307, 2308, 2310, 2311, 2312, 2313, 
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2314, 2315, 2316, 2317, 2318, 2319, 2320, 2321, 2322, 2323, 2324, 2325, 2326, 2327, 
2328, 2329, 2330, 2331, 2332, 2333, 2334, 2335, 2336, 2346, 2347, 2348, 2349, 2350, 
2351, 2352, 2353, 2354, and 2355). Table 1 below identifies the novel gene sequence 
nGPCR-x designation, the SEQ ID NO: of the gene sequence, the SEQ ID NO: of the 
5 polypeptide encoded thereby, and the U.S. Provisional Application in which the gene 
sequence has been disclosed. 
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A= Ser. No. 60/187,584 
C='Ser.No. 60/187,708 
E- Ser. No. 60/188,292 
G= Ser. No. 60/188,293 
1= Ser. No. 60/187,583 
K- Ser. No. 60/187,637 



Legend 



B=Ser. No. 60/187,707 
D- Ser. No. 60/188,290 
F- Ser. No. 60/187,827 
H= Ser. No. 60/187,639 
J- Ser. No. 60/187,709 
L-Ser. No. 60/187,640 



10 When a specific nGPCR is identified (for example nGPCR-2270), it is understood 

that only that specific nGPCR is being referred to. 

It is well known that GCPRs are expressed in many different tissues, including the 
brain. Accordingly, the nGPCR-x of the present invention may be useful, inter alia, for 
treating and/or diagnosing mental disorders. Following the techniques described in 

15 Example 5, below, those skilled in the art could readily ascertain if nGPCR-x is expressed 
in a particular tissue or region. 

The invention provides purified and isolated polynucleotides (e.g., cDNA, genomic 
DNA, synthetic DNA, RNA, or combinations thereof, whether single- or double-stranded) 
that comprise a nucleotide sequence encoding the amino acid sequence of the polypeptides 

20 of the invention. Such polynucleotides are useful for recombinantly expressing the 
receptor and also for detecting expression of the receptor in cells (e.g., using Northern 
hybridization and in situ hybridization assays). Such polynucleotides also are useful in the 
design of antisense and other molecules for the suppression of the expression of nGPCR-x 
in a cultured cell, a tissue, or an animal; for therapeutic purposes; or to provide a model for 

25 diseases or conditions characterized by aberrant nGPCR-x expression. Specifically 

15 



BNSDOCID <WO 0166751A2J_> 



WO 01/66751 



PCT/l! SOI/07370 



excluded from the definition of polynucleotides of the invention are entire isolated, non- 
recombinant native chromosomes of host cells. A preferred polynucleotide has a sequence 
selected from the group consisting of SEQ ID NO:l to SEQ ID NO: 120, which correspond 
to naturally occurring nGPCR-x sequences. It, will be appreciated that numerous other 

5 polynucleotide sequences ' exist that also encode nGPCR-x having the sequence selected 
from the group consisting of SEQ ID NO:121 to SEQ ID NO:240, due to the well-known 
degeneracy of the universal genetic code. 

The invention also provides a purified and isolated polynucleotide comprising a 
nucleotide sequence that encodes a mammalian polypeptide, wherein the polynucleotide 

10 hybridizes to a polynucleotide having the sequence set forth in sequences selected from 
the group consisting of S£Q ID NO:l to SEQ ID NO: 120, or the non-coding strand 
complementary thereto, under the following hybridization conditions: 

(a) hybridization for 16 hours at 42°C in a hybridization solution comprising 50% 
formamide, 1% SDS, 1 M NaCl, 10% dextran sulfate; and 

15 (b) washing 2 times for 30 minutes each at 60<C in a wash solution comprising 

0.1% SSC, 1% SDS. Polynucleotides that encode a human allelic variant are highly 
preferred. 

The present invention relates to molecules which comprise the gene sequences that 
encode the nGPCRs; constructs and recombinant host cells incorporating the gene 
20 sequences; the novel GPCR polypeptides encoded by the gene sequences; antibodies to the 
polypeptides and homologs; kits employing the polynucleotides and polypeptides, and 
methods of making and using all of the foregoing. In addition, the present invention 
relates to homologs of the gene sequences and of the polypeptides and methods of making 
and using the same. 

25 Genomic DNA of the invention comprises the protein-coding region for a 

polypeptide of the invention and is also intended to include allelic variants thereof. It is 
widely understood that, for many genes, genomic DNA is transcribed into RNA transcripts 
that undergo one or more splicing events wherein intron (i.e., non-coding regions) of the 
transcripts are removed, or "spliced out." RNA transcripts that can be spliced by 

30 alternative mechanisms, and therefore be subject to removal of different RNA sequences 
but still encode a nGPCR-x polypeptide, are referred to in the art as splice variants which 
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are embraced by the invention. Splice variants comprehended by the invention therefore 
are encoded by the same original genomic DNA sequences but arise from distinct mRNA 
transcripts. Allelic variants are modified forms of a wild-type gene sequence, the 
modification resulting from recombination during chromosomal segregation or exposure 
5 to conditions which give rise to genetic mutation. Allelic variants, like wild type genes, 
are naturally occurring sequences (as opposed to non-naturally occurring variants that 
arise from in vitro manipulation). » 

The invention also comprehends cDNA that is obtained through reverse 
transcription of an RNA polynucleotide encoding nGPCR-x (conventionally followed by 
10 second strand synthesis of a complementary strand to provide a double-stranded DNA). 

Preferred DNA sequences encoding human nGPCR-x polypeptides aTe selected 
from the group consisting of SEQ ID NO:l to SEQ ID NO: 120. A preferred DNA of the 
invention comprises a double stranded molecule along with the complementary molecule 
(the "non-coding strand" or "complement") having a sequence unambiguously deducible 
15 from the coding strand according to Watson-Crick base-pairing rules for DNA. Also 
preferred are other polynucleotides encoding the nGPCR-x polypeptide selected from the 
group consisting of SEQ ID NO: 121 to SEQ ID NO:240, which differ in sequence from 
the polynucleotides selected from the group consisting of SEQ ID NO:l to SEQ ID 
NO: 120, by virtue of the well-known degeneracy of the universal nuclear genetic code. 
20 The invention further embraces other species, preferably mammalian, homologs of 

the human nGPCR-x DNA. Species homologs, sometimes referred to as "orthologs " in 
general, share at least 35%, at least 40%, at least 45%, at least 50%, at least 60%, at least 
65%, at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at 
least 98%, or at least 99% homology with human DNA of the invention. Generally, 
25 percent sequence "homology" with respect to polynucleotides of the invention may be 
calculated as the percentage of nucleotide bases in the candidate sequence that are 
identical to nucleotides in the nGPCR-x sequence set forth in sequences selected from the 
group consisting of SEQ ID NO:l to SEQ ID NO:120, after aligning the sequences and 
introducing gaps, if necessary, to achieve the maximum percent sequence identity. 
30 Polynucleotides of the invention permit identification and isolation of 

polynucleotides encoding related nGPCR-x polypeptides, such as human allelic variants 

17 
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and species homologs, by well-known techniques including Southern and/or Northern 
hybridization, and polymerase chain reaction (PCR). Examples of related polynucleotides 
include human and non-human genomic sequences, including allelic variants, as well as 
polynucleotides encoding polypeptides homologous to nGPCR-x and structurally related 
5 polypeptides sharing one or more biological, immunological, and/or physical properties of 
nGPCR-x. Non-human species genes encoding proteins homologous to nGPCR-x can 
also be identified by Southern and/or PCR analysis and are useful in animal models for 
nGP ( CR-x disorders. Knowledge of the sequence of a human nGPCR-x DNA also makes 
possible through use of Southern hybridization or polymerase chain reaction (PCR) the 
10 identification of genomic DNA sequences encoding nG^CR-x expression control 
regulatory sequences such, as promoters, operators, enhancers, repressors, and the like. 
Polynucleotides of the invention are also useful in hybridization assays to detect the 
capacity of cells to express nGPCR-x. Polynucleotides of the invention may also provide 
a basis for diagnostic methods useful for identifying a genetic alteration(s) in a nGPCR-x 
15 locus that underlies a disease state or states, which information is useful both for diagnosis 
and for selection of therapeutic strategies. 

According to the present invention, the nGPCR-x nucleotide sequences disclosed 
herein may be used to identify homologs of the nGPCR-x, in other animals, including but 
not limited to humans and other mammals, and invertebrates. Any of the nucleotide 
20 sequences disclosed herein, or any portion thereof, can be used, for example, as probes to 
screen databases or nucleic acid libraries, such as, for example, genomic or cDNA 
libraries, to identify homologs, using screening procedures well known to those skilled in 
the art. Accordingly, homologs having at least 50%, more preferably at least 60%, more 
preferably at least 70%, more preferably at least 80%, more preferably at least 90%, more 
25 preferably at least 95%, and most preferably at least 100% homology with nGPCR-x 
sequences can be identified. 

The disclosure herein of full-length polynucleotides encoding nGPCR-x 
polypeptides makes readily available to the worker of ordinary skill in the art every 
possible fragment of the full-length polynucleotide. 
30 One preferred embodiment of the present invention provides an isolated nucleic 

acid molecule comprising a sequence homologous sequences selected from the group 
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consisting of SEQ ID NO:l to SEQ ID NO: 120, and fragments thereof. Another preferred 
embodiment provides an isolated nucleic acid molecule comprising a sequence selected 
from the group consisting of SEQ IDNO:l to SEQ rDNO:120, and fragments thereof. 

As used in the present invention, fragments of nGPCR-x-encoding polynucleotides 

5 comprise at least 10, and preferably at least 12, 14, 16, 18, 20, 25, 50, or 75 consecutive 
nucleotides of a polynucleotide encoding nGPCR-x. Preferably, fragment polynucleotides 
of the invention comprise sequences unique to the nGPCR-x-encoding polynucleotide 
sequence, and therefore Hybridize under highly stringent or moderately stringent 
conditions only (i.e., "specifically") to polynucleotides encoding nGPCR-x (or fragments 
1 io thereof). Polynucleotide fragments of genomic sequences of the invention comprise not 
only sequences unique to the coding region, but also include fragments of the full-length 
sequence derived from introns, regulatory regions, and/or other non-translated sequences. 
Sequences unique to polynucleotides of the invention are recognizable through sequence 
comparison to other known polynucleotides, and can be identified through use of 

15 alignment programs routinely utilized in the art, e.g., those made available in public 
sequence databases. Such sequences also are recognizable from Southern hybridization 
analyses to determine the number of fragments of genomic DNA to which a 
polynucleotide will hybridize. Polynucleotides of the invention can be labeled in a 
manner that permits their detection, including radioactive, fluorescent, and enzymatic 

20 labeling. 

Fragment polynucleotides are particularly useful as probes for detection of full- 
length or fragments of nGPCR-x polynucleotides. One or more polynucleotides can be 
included in kits that are used to detect the presence of a polynucleotide encoding nGPCR- 
x, or used to detect variations in a polynucleotide sequence encoding nGPCR-x. 
25 The invention also embraces DNAs encoding nGPCR-x polypeptides that 

hybridize under moderately stringent or high stringency conditions to the non-coding 
strand, or complement, of the polynucleotides set forth in sequences selected from the 
group consisting of SEQ ID NO: 1 to SEQ ID NO: 120. 

Exemplary highly stringent hybridization conditions are as follows: hybridization 
30 at 42°C in a hybridization solution comprising 50% formamide, 1% SDS, 1 M NaCl, 10% 
Dextran sulfate, and washing twice for 30 minutes at 60°C in a wash solution comprising 
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6. IX SSC and 1% SDS. It is understood in the art that conditions of equivalent stringency 
can be achieved through variation of temperature and buffer, or salt concentration as 
described Ausubel et al (Eds.), Protocols in Molecular Biology , John Wiley & Sons 
(1994), pp. 6.0.3 to 6.4.10. Modifications in hybridization conditions can be empircally 
5 determined or precisely calculated based on the length and the percentage of 
guanosine/cytosine (GC) base pairing of the probe. The hybridization conditions can be 
calculated as described in Sambrook, et al, (Eds.), Molecular Cloning: A Laboratory 
Manual, Cold Spring Harbor Laboratory Press: Cold Spring Harbor, New York (1989), pp. 
9.47 to 9.51. 

10 With the knowledge of the nucleotide sequence information disclosed in the 

present invention, one skilled in the art can identify and obtain nucleotide sequences 
which encode nGPCR-x from different sources (i.e., different tissues or different 
organisms) through a variety of means well known to the skilled artisan and as disclosed 
by, for example, Sambrook et al., "Molecular cloning: a laboratory manual", Second 

15 Edition, Cold Spring Harbor Press, Cold Spring Harbor, NY (1989), which is incorporated 
herein by reference in its entirety. 

For example, DNA that encodes nGPCR-x may be obtained by screening of 
mRNA, cDNA, or genomic DNA with oligonucleotide probes generated from the nGPCR- 
x gene sequence information provided herein. Probes may be labeled with a detectable 

20 group, such as a fluorescent group, a radioactive atom or a chemiluminescent group in 
accordance with procedures known to the skilled artisan and used in conventional 
hybridization assays, as described by, for example, Sambrook et al 

A nucleic acid molecule comprising any of the nGPCR-x nucleotide sequences 
described above can alternatively be synthesized by use of the polymerase chain reaction 

25 (PCR) procedure, with the PCR oligonucleotide primers produced from the nucleotide 
sequences provided herein. See U.S. Patent Numbers 4,683,195 to Mullis et al and 
4,683,202 to Mullis. The PCR reaction provides a method for selectively increasing the 
concentration of a particular nucleic acid sequence even when that sequence has not been 
previously purified and is present only in a single copy in a particular sample. The method 

30 can be used to amplify either single- or double-stranded DNA. The essence of the method 

20 
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involves the use of two oligonucleotide probes to serve as primers for the template- 
dependent, polymerase mediated replication of a desired nucleic acid molecule. 

A wide variety of alternative cloning and in vitro amplification methodologies are 
well known to those skilled in the jart. Examples of these techniques are found in, for 
5 example, Berger et al, Guide to Molecular Cloning Techniques, Methods in Enzymology 
152, Academic Press, Inc., San Diego, CA (Berger), which is incorporated herein by 
reference in its entirety. 

■ Automated sequencing methods can be used to obtain or verify the nucleotide 
sequence of nGPCR-x. The nGPCR-x nucleotide sequences of the present invention are 
10 believed to be 100% accurate. However, as is known in the art, nucleotide sequence 
obtained by automated methods may contain some errors. Nucleotide sequences 
determined by automation are typically at least about 90%, more typicaily at least about 
95% to at least about 99.9% identical to the actual nucleotide sequence of a given nucleic 
acid molecule. The actual sequence may be more precisely determined using manual 
15 sequencing methods, which are well known in the art. An error in a sequence which 
results in an insertion or deletion of one or more nucleotides may result in a frame shift in 
translation such that the predicted amino acid sequence will differ from that which would 
be predicted from the actual nucleotide sequence of the nucleic acid molecule, starting at 
the point of the mutation. 
20 The nucleic acid molecules of the present invention, and fragments derived 

therefrom, are useful for screening for restriction fragment length polymorphism (RFLP) 
associated with certain disorders, as well as for genetic mapping. 

The polynucleotide sequence information provided by the invention makes 
possible large-scale expression of the encoded polypeptide by techniques well known and 
25 routinely practiced in the art. 
Vectors 

Another aspect of the present invention is directed to vectors, or recombinant 
expression vectors, comprising any of the nucleic acid molecules described above. 
Vectors are used herein either to amplify DNA or RNA encoding nGPCR-x and/or to 
30 express DNA which encodes nGPCR-x. Preferred vectors include, but are not limited to, 
plasmids, phages, cosmids, episomes, viral particles or viruses, and integratable DNA 
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fragments (i.e., fragments integratable into the host genome by homologous 
recombination). Preferred viral particles include, but are not limited to, adenoviruses, 
baculoviruses, parvoviruses, herpesviruses, poxviruses adeno-associated viruses, Semliki 

Forest viruses, vaccinia viruses, antf retroviruses. Preferred expression vectors include, 

i 

5 but are not limited to, pcDNA3 (Invitrogen) and pSVL (Pharmacia Biotech). Other 
expression vectors include, but are not limited to, pSPORT™ vectors, pGEM™ vectors 
(Promega), pPROEXvectors™ (LTI, Bethesda, MD), Bluescript™ vectors (Stratagene), 
pQE™ vectors (Qiagen), pSE420™ (Invitrogen), and pYES2™(Invitrogen). 

Expression constructs preferably comprise GPCR-x-encoding polynucleotides 

10 opera tively linked to an endogenous or exogenous expression control DNA sequence and 
a transcription terminator.' Expression control DNA sequences include promoters, 
enhancers, operators, and regulatory element binding sites generally, and are typically 
selected based on the expression systems in which the expression construct is to be 
utilized. Preferred promoter and enhancer sequences are generally selected for the ability 

15 to increase gene expression, while operator sequences are generally selected for the ability 
to regulate gene expression. Expression constructs of the invention may also include 
sequences encoding one or more selectable markers that permit identification of host cells 
bearing the construct. Expression constructs may also include sequences that facilitate, 
and preferably promote, homologous recombination in a host cell. Preferred constructs of 

20 the invention also include sequences necessary for replication in a host cell. 

Expression constructs are preferably utilized for production of an encoded protein, 
but may also be utilized simply to amplify a nGPCR-x-encoding polynucleotide sequence. 
In preferred embodiments, the vector is an expression vector wherein the polynucleotide 
of the invention is opera tively linked to a polynucleotide comprising an expression control 

25 sequence. Autonomously replicating recombinant expression constructs such as plasmid 
and viral DNA vectors incorporating polynucleotides of the invention are also provided. 
Preferred expression vectors are replicable DNA constructs in which a DNA sequence 
encoding nGPCR-x is operably linked or connected to suitable control sequences capable 
of effecting the expression of the nGPCR-x in a suitable host. DNA regions are operably 

30 linked or connected when they are functionally related to each other. For example, a 
promoter is operably linked or connected to a coding sequence if it controls the 
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transcription of the sequence. Amplification vectors do not require expression control 
domains, but rather need only the ability to replicate in a host, usually conferred by an 
origin of replication, and a selection gene to facilitate recognition of transformants. The 
need for control sequences in the expression vector will vary depending upon the host 
5 selected and the transformation method chosen. Generally, control sequences include a 
transcriptional promoter,, an optional operator sequence to control transcription, a 
sequence encoding suitable mENA ribosomal binding and sequences which control the 
termination of transcription and translation. 

Preferred vectors preferably contain a promoter that is recognized by the host 
10 organism. The promoter sequences of the present invention may be prokaryotic, 
eukaryotic or viral. Examples of suitable prokaryotic sequences include the P R and P L 
promoters of bacteriophage lambda (The bacteriophage Lambda, Hershey, A. D., Ed., 
Cold Spring Harbor Press, Cold Spring Harbor, NY (1973), which is incorporated herein 
by reference in its entirety; Lambda II, Hendrix, R. W., Ed., Cold Spring Hibor Press, 
15 Cold Spring Harbor, NY (1980), which is incorporated herein by reference in its entirety); 
the top, recA, heat shock, and lacZ promoters of£. coli and the SV40 early promoter 
(Benoist et al. Nature, 1981, 290, 304-310, which is incorporated herein by reference in its 
entirety). Additional promoters include, but are not limited to, mouse mammary tumor 
virus, long terminal repeat of human immunodeficiency virus, maloney virus, 
20 cytomegalovirus immediate early promoter, Epstein Barr virus, Rous sarcoma virus, 
human actin, human myosin, human hemoglobin, human muscle creatine, and human 
metalothionein. 

Additional regulatory sequences can also be included in preferred vectors. 
Preferred examples of suitable regulatory sequences are represented by the Shine- 
25 Dalgarno of the replicase gene of the phage MS-2 and of the gene cH of bacteriophage 
lambda. The Shine-Dalgarno sequence may be directly followed by DNA encoding 
nGPCR-x and result in the expression of the mature nGPCR-x protein. 

Moreover, suitable expression vectors can include an appropriate marker that 
allows the screening of the transformed host cells. The transformation of the selected host 
30 is carried out using any one of the various techniques well known to the expert in the art 
and described in Sambrook et ai, supra. 
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An origin of replication can also be provided either by construction of the vector to 
include an exogenous origin or may be provided by the host cell chromosomal replication 
mechanism. If the vector is integrated into the host cell chromosome, the latter may be 
sufficient. Alternatively, rather than using vectors which contain viral origins of 
5 replication, one skilled in the art can transform mammalian cells by the method of co- 
transformation with a selectable marker and nGPCR-x DNA. An example of a suitable 
marker is dihydroiolate reductase (DHFR) or thymidine kinase (see, U.S. Patent N9. 
4,399,216). 

Nucleotide sequences encoding GPCR-x may be recombined with vector DNA in 
10 accordance with conventional techniques, including blunt-ended or staggered-ended 
termini for ligation, restriction enzyme digestion to provide appropriate termini, filling in 
of cohesive ends as appropriate, alkaline phosphatase treatment to avoid undesiderable 
joining, and ligation with appropriate ligases. Techniques for such manipulation are 
disclosed by Sambrook et al., supra and are well known in the art. Methods for 
15 construction of mammalian expression vectors are disclosed in, for example, Okayamae/ 
al, Mol Cell Biol, 1983, 3, 280, Cosman et al, Mol Immunol, 1986, 23, 935, Cosman et 
al, Nature, 1984, 312, 768, EP-A-0367566, and WO 91/18982, each of which is 
incorporated herein by reference in its entirety. 
Host cells 

20 According to another aspect of the invention, host cells are provided, including 

prokaryotic and eukaryotic cells, comprising a polynucleotide of the invention (or vector 
of the invention) in a manner that permits expression of the encoded nGPCR-x 
polypeptide. Polynucleotides of the invention may be introduced into the host cell as part 
of a circular plasmid, or as linear DNA comprising an isolated protein coding region or a 

25 viral vector. Methods for introducing DNA into the host cell that are well known and 
routinely practiced in the art include transformation, transfection, electroporation, nuclear 
injection, or fusion with carriers such as liposomes, micelles, ghost cells, and protoplasts. 
Expression systems of the invention include bacterial, yeast, fungal, plant, insect, 
invertebrate, vertebrate, and mammalian cells systems. 

30 The invention provides host cells that are transformed or transfectcd (stably or 

transiently) with polynucleotides of the invention or vectors of the invention. As stated 
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above,, such host cells are useful for amplifying the polynucleotides and also for 
expressing the nGPCR-x polypeptide or fragment thereof encoded by the polynucleotide. 

In still another related embodiment, the invention provides a method for producing 
a nGPCR-x polypeptide (or fragment thereof) comprising the steps of growing a host cell 
5 of the invention in a nutrient medium and isolating the polypeptide or variant thereof from 
the cell or the medium. Because nGPCR-x is a seven transmembrane receptor, it will be 
appreciated that, /for some applications, such as certain activity assays, the preferable 
isolation may involve isolation of cell membranes containing the polypeptide embedded 
therein, whereas for other applications a more complete isolation may be preferable. 
10 According to some aspects of the present invention, transformed host cells having 

an expression vector comprising any of the nucleic acid molecules described above are 
provided. Expression of the nucleotide sequence occurs when the expression vector is 
introduced into an appropriate host cell. Suitable host, cells for expression of the 
polypeptides of the invention include, but are not limited to, prokaryotes, yeast, and 
15 eukaryotes. If a prokaryotic expression vector is employed, then the appropriate host cell 
would be any prokaryotic cell capable of expressing the cloned sequences. Suitable 
prokaryotic cells include, but are not limited to, bacteria of the genera Escherichia, 
Bacillus, Salmonella, Pseudomonas, Streptomyces, and Staphylococcus. 

If an eukaryotic expression vector is employed, then the appropriate host cell 
20 would be any eukaryotic cell capable of expressing the cloned sequence. Preferably, 
eukaryotic cells are cells of higher eukaiyotes. Suitable eukaryotic cells include, but are 
not limited to, non-human mammalian tissue culture cells and human tissue culture cells. 
Preferred host cells include, but are not limited to, insect cells, HeLa cells, Chinese 
hamster ovary cells (CHO cells), African green monkey kidney cells (COS cells), human 
25 HEK-293 cells, and murine 3T3 fibroblasts. Propagation of such cells in cell culture has 
become a routine procedure {see, Tissue Culture, Academic Press, Kruse and Patterson, 
eds. (1973), which is incorporated herein by reference in its entirety). 

In addition, a yeast host may be employed as a host cell. Preferred yeast cells 
include, but are not limited to, the genera Saccharomyces, Pichia, and Kluveromyces. 
30 Preferred yeast hosts are S. cerevisiae and P. pastoris. Preferred yeast vectors can contain 
an origin of replication sequence from a 2T yeast plasmid, an autonomously replication 
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sequence (ARS), a promoter region, sequences for polyadenylation, sequences for 
transcription termination, and a selectable marker gene. Shuttle vectors for replication in 
both yeast and E. coli are also included herein. 

Alternatively, insect cells may be used as host cells. In a preferred embodiment, 

5 the polypeptides of the invention are expressed using a baculovirus expression system 
{see, Luckow et at., Bio/Technology, 1988, 6, 47, Baculovirus Expression Vectors: A 
Laboratory Manual, O'Rielly et ah (Eds.), W.H. Freeman and Company, New York, 199,2, 
and U.S. Patent No. 4,879,236, each of which is incorporated herein by reference in its 
entirety). In addition, the MAXBAC™ complete baculovirus expression system 

10 (Invitrogen) can, for example, be used for production in insect cells. 

Host cells of the invention are a valuable source of immunogen for development of 
antibodies specifically immunoreactive with nGPCR-x. Host cells of the invention are 
also useful in methods for the large-scale production of nGPCR-x polypeptides wherein 
the cells are grown in a suitable culture medium and the desired polypeptide products are 

15 isolated from the cells, or from the medium in which the cells are grown, by purification 
methods known in the art, e.g., conventional chromatographic methods including 
immunoaffinity chromatography, receptor affinity chromatography, hydrophobic 
interaction chromatography, lectin affinity chromatography, size exclusion filtration, 
cation or anion exchange chromatography, high pressure liquid chromatography (HPLC), 

20 reverse phase HPLC, and the like. Still other methods of purification include those 
methods wherein the desired protein is expressed and purified as a fusion protein having a 
specific tag, label, or chelating moiety that is recognized by a specific binding partner or 
agent. The purified protein can be cleaved to yield the desired protein, or can be left as an 
intact fusion protein. Cleavage of the fusion component may produce a form of the 

25 desired protein having additional amino acid residues as a result of the cleavage process. 

Knowledge of nGPCR-x DNA sequences allows for modification of cells to 
permit, or increase, expression of endogenous nGPCR-x. Cells can be modified (e.g, by 
homologous recombination) to provide increased expression by replacing, in whole or in 
part, the naturally occurring nGPCR-x promoter with all or part of a heterologous 

30 promoter so that the cells express nGPCR-x at higher levels. The heterologous promoter 
is inserted in such a manner that it is operatively linked to endogenous nGPCR-x encoding 
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sequences. (See, for example, PCT International Publication No. WO 94/12650, PCT 
International Publication No. WO 92/20808, and PCT International Publication No. 
WO 91/09955.) It is also contemplated that, in addition to heterologous promoter DNA, 
amplifiable marker DNA (e.g., ada, dhfr, arid the multifunctional CAD gene which 
5 encodes carbamoyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) 
and/or, intron DNA may be inserted along with the heterologous promoter DNA. If linked 
to the nGPCR-x coding sequence, amplification of the marker DNA by standard selection 
methods results in co-amplification of the nGPCR-x coding sequences in the cells. 

Knock-outs , 

10 The DNA sequence information ■ provided by the present invention also makes 

possible the development (e.g., by homologous recombination or "knock-out" strategies; 
see Capecchi, Science 244:1288-1292 (1989), which is incorporated herein by reference) 
of animals that fail to express functional nGPCR-x or that express a variant of nGPCR-x. 
Such animals (especially small laboratory animals such as rats, rabbits, and mice) are 

15 useful as models for studying the in vivo activities of nGPCR-x and modulators of 
nGPCR-x. 
Antisense 

Also made available by the invention are anti-sense polynucleotides that recognize 
and hybridize to polynucleotides encoding nGPCR-x. Full-length and fragment anti-sense 

20 polynucleotides are provided. Fragment antisense molecules of the invention include (i) 
those that specifically recognize and hybridize to nGPCR-x RNA (as determined by 
sequence comparison of DNA encoding nGPCR-x to DNA encoding other known 
molecules). Identification of sequences unique to nGPCR-x encoding polynucleotides can 
be deduced through use of any publicly available sequence database, and/or through use of 

25 commercially available sequence comparison programs. After identification of the desired 
sequences, isolation through restriction digestion or amplification using any of the various 
polymerase chain reaction techniques well known in the art can be performed. Anti-sense 
polynucleotides are particularly relevant to regulating expression of nGPCR-x by those 
cells expressing nGPCR-x mRNA. 

30 Antisense nucleic acids (preferably 1 0 to 30 base-pair oligonucleotides) capable of 

specifically binding to nGPCR-x expression control sequences or nGPCR-x RNA are 
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introduced into cells (e.g., by a viral vector or colloidal dispersion system such as a 
liposome). The antisense nucleic acid binds to the nGPCR-x target nucleotide sequence in 
the cell and prevents transcription and/or translation of the target sequence. 
Phosphorothioate and methylphosphonate antisense oligonucleotides are specifically 

5 contemplated for therapeutic use by the invention. The antisense oligonucleotides may be 
further modiified by adding poly-L-lysine, transferrin polylysine, or cholesterol moieties at 
their 5' end. Suppressiori of nGPCR-x expression at either the transcriptional or 
translational level is useful to generate cellular or animal models for diseases/conditions 
characterized by aberrant nGPCR-x expression. 

10 Antisense oligonucleotides, or fragments of sequences selected from the group 

consisting of SEQ ID NQ:1 to SEQ ID NO: 120, or sequences complementary or 
homologous thereto, derived from the nucleotide sequences of the present invention 
encoding nGPCR-x are useful as diagnostic tools for probing gene expression in various 
tissues. For example, tissue can be probed in situ with oligonucleotide probes carrying 

15 detectable groups by conventional autoradiography techniques to investigate native 
expression of this enzyme or pathological conditions relating thereto. Antisense 
oligonucleotides are preferably directed to regulatory regions of sequences selected from 
the group consisting of SEQ ID NO:l to SEQ ID NO: 120, or mRNA corresponding 
thereto, including, but not limited to, the initiation codon, TATA box, enhancer sequences, 

20 and the like. 

Transcription factors 

The nGPCR-x sequences taught in the present invention facilitate the design of 
novel transcription factors for modulating nGPCR-x expression in native cells and 
animals, and cells transformed or transfected with nGPCR-x polynucleotides. For 

25 example, the Cys 2 -His 2 zinc finger proteins, which bind DNA via their zinc finger 
domains, have been shown to be amenable to structural changes that lead to the 
recognition of different target sequences. These artificial zinc finger proteins recognize 
specific target sites with high affinity and low dissociation constants, and are able to act as 
gene switches to modulate gene expression. Knowledge of the particular nGPCR-x target 

30 sequence of the preseni invention facilitates the engineering of zinc finger proteins 
specific for the target sequence using known methods such as a combination of structure- 
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based modeling and screening of phage display libraries (Segal et al, Proc. Natl. Acad. 
Sci. (USA) 96:2758-2763 (1999); Liu et al, Proc. Natl. Acad. Sci. (USA) 94:5525-5530 
(1997); Greisman et al, Science 275:657-661 (1997); Choo et al, J. Mol.Biol. 273:525- 
532 (1997)). Each zinc finger domain usually recognizes three or more base pairs. Since 

5 a recognition sequence of 1 8 base pairs is generally sufficient in length to render it unique 
in any known genome, a zinc finger protein consisting of 6 tandem repeats of zinc fingers 
would be expected to ensure specificity for a particular sequence (Segal et al.) The 
artificial zinc finger repeats, designed based on nGPCR-x sequences, are fused to 
activation or repression domains to promote or suppress nGPCR-x expression (Liu et al.) 

l o Alternatively, the zinc finger domains can be fused to the TATA box-binding factor (TBP) 
with varying lengths of linker region between the zinc finger peptide and the TBP to create 
either transcriptional activators or repressors (Kim et al, Proc. Natl. Acad. Sci. (USA) 
94:3616-3620 (1997). Such proteins and polynucleotides that encode them, have utility 
for modulating nGPCR-x expression in vivo in both native cells, animals and humans; 

15 and/or cells transfected with nGPCR-x-encoding sequences. The novel transcription 
factor can be delivered to the target cells by transfecting constructs that express the 
transcription factor (gene therapy), or by introducing the protein. Engineered zinc finger 
proteins can also be designed to bind RNA sequences for use in therapeutics as 
alternatives to antisense or catalytic RNA methods (McColl et al, Proc. Natl. Acad. Sci. 

20 (USA) 96:9521-9526 (1997); Wu et al, Proc. Natl. Acad. Sci. (USA) 92:344-348 (1995)). 
The present invention contemplates methods of designing such transcription factors based 
on the gene sequence of the invention, as well as customized zinc finger proteins, that are 
useful to modulate nGPCR-x expression in cells (native or transformed) whose genetic 
complement includes these sequences. 

25 Polypeptides 

The invention also provides purified and isolated mammalian nGPCR-x 
polypeptides encoded by a polynucleotide of the invention. Presently preferred is a human 
nGPCR-x polypeptide comprising the amino acid sequence set out in sequences selected 
from the group consisting of SEQ ID NO: 121 to SEQ ID NO:240, or fragments thereof 
comprising an epitope specific to the polypeptide. By "epitope specific to" is meant a 
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portion of the nGPCR receptor that is recognizable by an antibody that is specific for the 
nGPCR, as defined in detail below. 

Although the sequences provided are particular human sequences, the invention is 
intended to include within its scope other human allelic variants; non-human mammalian 

5 forms of nGPCR-x, and other vertebrate forms of nGPCR-x. 

It will be appreciated that extracellular epitopes are particularly useful for 
generating and screening for antibodies and other binding compounds that bind to 
receptors such as nGPCR-x. Thus, in another preferred embodiment, the invention 
provides a purified and isolated polypeptide comprising at least one extracellular domain 

10 (e.g., the N-terminal extracellular domain or one of the three extracellular loops) of 
nGPCR-x. Purified and isolated polypeptides comprising the N-terminal extracellular 
domain of nGPCR-x are highly preferred. Also preferred is a purified and isolated 
polypeptide comprising a nGPCR-x fragment selected ( from the group consisting of the 
N-terminal extracellular domain of nGPCR-x, transmembrane domains of nGPCR-x, an 

15 extracellular loop connecting transmembrane domains of nGPCR-x, an intracellular loop 
connecting transmembrane domains of nGPCR-x, the C-terminal cytoplasmic region of 
nGPCR-x, and fusions thereof. Such fragments may be continuous portions of the native 
receptor. However, it will also be appreciated that knowledge of the nGPCR-x gene and 
protein sequences as provided herein permits recombining of various domains that are not 

20 contiguous in the native protein. Using a FORTRAN computer program called 
"tmtrestall" [Parodi et al 9 Comput. Appl. Biosci. 5:527-535 (1994)], nGPCR-x was 
shown to contain transmembrane-spanning domains. 

The invention also embraces polypeptides that have at least 99%, at least 95%, at 
least 90%, at least 85%, at least 80%, at least 75%, at least 70%, at least 65%, at least 

25 60%, at least 55% or at least 50% identity and/or homology to the preferred polypeptide of 
the invention. Percent amino acid sequence "identity" with respect to the preferred 
polypeptide of the invention is defined herein as the percentage of amino acid residues in 
the candidate sequence that are identical with the residues in the nGPCR-x sequence after 
aligning both sequences and introducing gaps, if necessary, to achieve the maximum 

30 percent sequence idcntit}'', and not considering any conservative substitutions as part of the 
sequence identity. Percent sequence "homology" with respect to the preferred polypeptide 
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of the invention is defined herein as the percentage of amino acid residues in the candidate 
sequence that are identical with the residues in the nGPCR-x sequence after aligning the 
sequences and introducing gaps, if necessary, to achieve the maximum percent sequence 

identity, and also considering any conservative substitutions as part of the sequence 

i 

5 identity. 

In one aspect, percent homology is calculated as the percentage of amino acid 
residues in the smaller of two sequences which align with identical amino acid residue in 
the .sequence being compared, when four gaps in a length of 100 amino acids may be 
introduced to maximize alignment (Dayhoff, in Atlas of Protein Sequence and Structure, 

10 Vol. 5, p. 124, National Biochemical Research Foundation, Washington, D.C. (1972), 
incorporated herein by reference). 

Polypeptides of the invention may be isolated from natural cell sources or may be 
chemically synthesized, but are preferably produced by recombinant procedures involving 
host cells of the invention. Use of mammalian host cells is expected to provide for such 

15 post-translational modifications (e.g., glycosylation, truncation, lipidation, and 
phosphorylation) as may be needed to confer optimal biological activity on recombinant 
expression products of the invention. Glycosylated and non-glycosylated forms of 
nGPCR-x polypeptides are embraced by the invention. 

The invention also embraces variant (or analog) nGPCR-x polypeptides. In one 

20 example, insertion variants are provided wherein one or more amino acid residues 
supplement a nGPCR-x amino acid sequence. Insertions may be located at either or both 
termini of the protein, or may be positioned within internal regions of the nGPCR-x amino 
acid sequence. Insertional variants with additional residues at either or both termini can 
include, for example, fusion proteins and proteins including amino acid tags or labels. 

25 Insertion variants include nGPCR-x polypeptides wherein one or more amino acid 

residues are added to a nGPCR-x acid sequence or to a biologically active fragment 
thereof. 

Variant products of the invention also include mature nGPCR-x products, i.e., 
nGPCR-x products wherein leader or signal sequences are removed, with additional amino 
30 terminal residues. The additional amino terminal residues may be derived from another 
protein, or may include one or more residues that are not identifiable as being derived 
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from specific proteins. nGPCR-x products with an additional methionine residue at 
position -1 (Met" 1 -nGPCR-x) are contemplated, as are variants with additional methionine 
and lysine residues at positions -2 and -1 (Met" 2 -Lys"!-nGPCR-x). Variants of nGPCR-x 
with additional Met, Met-Lys, Lys residues (or one or more basic residues in general) are 

5 particularly useful for enhanced recombinant protein production in bacterial host cells. 

,The invention also embraces nGPCR-x variants having additional amino acid 
residues that result from use of specific expression systems. For example, use of 
commercially available vectors that express a desired polypeptide as part of a 
glutathione-S-transferase (GST) fusion product provides the desired polypeptide having an 

10 additional glycine residue at position -1 after cleavage of the GST component from the 
desired polypeptide . Variants that result from expression in other vector s>5tems are also 
contemplated. 

lnsertional variants also include fusion proteins wherein the amino terminus and/or 
the carboxy terminus of nGPCR-x is/are fused to another polypeptide. 

15 In another aspect, the invention provides deletion variants wherein one or more 

amino acid residues in a nGPCR-x polypeptide are removed. Deletions can be effected at 
one or both termini of the nGPCR-x polypeptide, or with removal of one or more non- 
terminal amino acid residues of nGPCR-x. Deletion variants, therefore, include all 
fragments of a nGPCR-x polypeptide. 

20 The invention also embraces polypeptide fragments of sequences selected from the 

group consisting of SEQ ID NO:121 to SEQ ID NO:240, wherein the fragments maintain 
biological (e.g.. ligand binding and/or intracellular signaling) immunological properties of 
a nGPCR-x polypeptide . 

In one preferred embodiment of the invention, an isolated nucleic acid molecule 

25 comprises a nucleotide sequence that encodes a polypeptide comprising an amino acid 
sequence homologous to sequences selected from the group consisting of SEQ ID NO: 121 
to SEQ ID NO:240, and fragments thereof, wherein the nucleic acid molecule encoding at 
least a portion of nGPCR-x. In a more preferred embodiment, the isolated nucleic acid 
molecule comprises a sequence that encodes a polypeptide comprising sequences selected 

30 from the group consisting of SEQ ID NO: 1 2 1 to SEQ ID NO:240, and fragments thereof. 
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As used in the present invention, polypeptide fragments comprise at least 5, 10, 15, 
20, 25, 30, 35, or 40 consecutive amino acids of sequences selected from the group 
consisting of SEQ ID NO:121 to SEQ ID NO:240. Preferred polypeptide fragments 
display antigenic properties unique to, or specific for, human nGPCR-x and its allelic and 
5 species homologs. Fragments of the invention having the desired biological and 

immunological properties can be prepared by any of the methods well * known and 

i 

routinely practiced in the art. , 

In still another aspect, the invention provides substitution variants of nGPCR-x 
polypeptides. Substitution variants include those polypeptides wherein one or more amino 

10 acid residues of a nGPCR-x polypeptide are removed and replaced with alternative 
residues. In one aspect, the substitutions are conservative in nature; however, the 
invention embraces substitutions that are also non-conservative. Conservative 
substitutions for this purpose may be defined as set out in Tables 2, 3, or 4 below. 

Variant polypeptides include those wherein conservative substitutions have been 

15 introduced by modification of polynucleotides encoding polypeptides of the invention. 
Amino acids can be classified according to physical properties and contribution to 
secondary and tertiary protein structure. A conservative substitution is recognized in the 
art as a substitution of one amino acid for another amino acid that has similar properties. 
Exemplary conservative substitutions are set out in Table 2 (from WO 97/09433, page 10, 

20 published March 13, 1997 (PCT/GB96/02197, filed 9/6/96), immediately below. 
Table 2 

Conservative Substitutions I 

SIDE CHAIN 
CHARACTERISTIC AMINO ACID 

Aliphatic 

Non-polar • GAP 

I LV 

Polar - uncharged C S T M 

N Q 

Polar - charged D E 

KR 

Aromatic H F W Y 

Other , NQDE 
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•Alternatively, conservative amino acids can be grouped as described in Lehninger, 
[Biochemistry , Second Edition; Worth Publishers, Inc. NY, NY (1975), pp.7 1-77] as set 
out in Table 3, below. 
Table 3 

5 Conservative Substitutions II , 



SIDE CHAIN 

CHARACTERISTIC AMINO ACID 

Non-polar (hydrophobic) 

A. Aliphatic: A L I V P 

B. Aromatic: FW 

C. Sulfur-containing: M 

D. Borderline: G 
Uncharged-polar 1 

A. Hydroxy!: « STY 

B. Amides: NQ 

C. Sutfhydryl: C 

D. Borderline: G 
Positively Charged (Basic): K R H 
Negatively Charged (Acidic): D E 



10 As still another alternative, exemplary conservative substitutions are set out in 

Table 4, below. 

Table 4 

Conservative Substitutions III 

15 



Original Residue 


Exemplary Substitution 


Ala (A) 


Val, Leu, He 


Arg(R) 


Lys, Gin, Asn 


Asn (N) 


Gin, His, Lys, Arg 


Asp (D) 


Glu 


Cys(C) 


Ser 


Gin (Q) 


Asn 


Glu(E) 


Asp 


His (H) 


Asn, Gin, Lys, Arg 


He (I) 


Leu, Val, Met, Ala, Phe, 


Leu (L) 


He, Val, Met, Ala, Phe 


Lys(K) 


Arg, Gin, Asn 


Met (M) 


Leu, Phe, lie 


Phe (F) 


Leu, Val, He, Ala 


Pro (P) 


Gly 


Ser (S) 


Thr 


ml /nr\ 

ini vi; 




Trp(W) 


Tyr 
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Tyr (Y) Tip, Phe, Thr, Ser 

Val (V) lie, Leu, Met, Phe, Ala 

It should be understood that the definition of polypeptides of the invention is 
intended to include polypeptides bearing modifications other than insertion, deletion, or 
substitution of amino acid residues. By way of example, the modifications may be 
5 covalent in nature, and include for example, chemical bonding with polymers, lipids, other 
organic, and inorganic moieties. Such derivatives may be prepared to increase circulating 
half-life of a polypeptide, 6r may be designed to improve the targeting capacity of the 
polypeptide for desired cells, tissues, or organs. Similarly, the invention fiirther embraces 
nGPCR-x polypeptides that have been covalently modified to include one or more water- 
10 soluble polymer attachments such as polyethylene glycol, polyoxyethylene glycol, or 
polypropylene glycol. Variants that display ligand binding properties of native nGPCR-x 
and are expressed at higher levels, as well as variants that provide for constitutively active 
receptors, are particularly useful in assays of the invention; the variants are also useful in 
providing cellular, tissue and animal models of diseases/conditions characterized by 
1 5 aberrant nGPCR-x activity. 

In a related embodiment, the present invention provides compositions comprising 
purified polypeptides of the invention. Preferred compositions comprise, in addition to the 
polypeptide of the invention, a pharmaceutical^ acceptable (i.e., sterile and non-toxic) 
liquid, semisolid, or solid diluent that serves as a pharmaceutical vehicle, excipient, or 
20 medium. Any diluent known in the art may be used. Exemplary diluents include, but are 
not limited to, water, saline solutions, polyoxyethylene sorbitan monolaurate, magnesium 
stearate, methyl- and propylhydroxybenzoate, talc, alginates, starches, lactose, sucrose, 
dextrose, sorbitol, mannitol, glycerol, calcium phosphate, mineral oil, and cocoa butter. 

Variants that display ligand binding properties of native nGPCR-x and are 
25 expressed at higher levels, as well as variants that provide for constitutively active 
receptors, are particularly useful in assays of the invention; the variants are also useful in 
assays of the invention and in providing cellular, tissue and animal models of 
diseases/conditions characterized by aberrant nGPCR-x activity. 

The G protein-coupled receptor functions through a specific heterotrimeric 
30 guanine-nucleotide-binding regulatory protein (G-protein) coupled to the intracellular 
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portion of the G protein-coupled receptor molecule. Accordingly, the G protein-coupled 
receptor has a specific affinity to G protein. G proteins specifically bind to guanine 
nucleotides. Isolation of G proteins provides a means to isolate guanine nucleotides. G 
proteins may be isolated using commercially available anti-G protein antibodies or 
5 isolated G protein-coupled receptors. Similarly, G proteins may be detected in a sample 
isolated using commercially available detectable anti-G protein antibodies or isolated G 
protein-coupled receptors. t 

According to the present invention, the isolated nGPCR-x proteins of the present 
invention are useful to isolate and purify G proteins from samples such as cell lysates. 

10 Example 15 below sets forth an example of isolation of G proteins using isolated nGPCR- 
x proteins. Such methodolgy may be used in place of the use of commercially available 
anti-G protein antibodies which are used to isolate G proteins. Moreover, G proteins may 
be detected using n-GPCR-x proteins in place of commercially available detectable anti-G 
protein antibodies. Since nGPCR-x proteins specifically bind to G proteins, they can be 

15 employed in any specific use where G protein specific affinity is required such as those 
uses where commercially available anti-G protein antibodies are employed. 
Antibodies 

Also comprehended by the present invention are antibodies (e.g., monoclonal and 
polyclonal antibodies, single chain antibodies, chimeric antibodies, bifunctional/bispecific 

20 antibodies, humanized antibodies, human antibodies, and complementary determining 
region (CDR)-grafted antibodies, including compounds which include CDR sequences 
which specifically recognize a polypeptide of the invention) specific for nGPCR-x or 
fragments thereof. Preferred antibodies of the invention are human antibodies that are 
produced and identified according to methods described in W093/11236, published June 

25 20, 1993, which is incorporated herein by reference in its entirety. Antibody fragments, 
including Fab, Fab', F(ab') 2 , and F v , are also provided by the invention. The term 
"specific for," when used to describe antibodies of the invention, indicates that the 
variable regions of the antibodies, of the invention recognize and bind nGPCR-x 
polypeptides exclusively (i.e., are able to distinguish nGPCR-x polypeptides from other 

30 known GPCR polypeptides uy virtue of measurable differences in binding affinity, despite 
the possible existence of localized sequence identity', homology, or similarity between 
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nGPCR-x and such polypeptides). It will be understood that specific antibodies may also 
interact with other proteins (for example, S. aureus protein A or other antibodies in EL1SA 
techniques) through interactions with sequences outside the variable region of the 
antibodies, and, in particular, in the constant region of the molecule. Screening assays to 
5 determine binding specificity of an antibody of the invention are well known and routinely 
practiced in the art. For a comprehensive discussion of such assays, see Harlow et al. 
(Eds.),' Antibodies A Laboratory Manual ; Cold Spring Harbor Laboratory; Cold Spring 
Harbor, NY (1988), Chapter 6. Antibodies that recognize and bind fragments of the 
nGPCR-x polypeptides of the invention are also contemplated, provided that the 
10 antibodies are specific for nGPCR-x polypeptides. Antibodies of the invention can be 
produced using any method well known and routinely practiced in the art. 

The invention provides an antibody that is specific for the nGPCR-x of the 
invention.' Antibody specificity is described in greater detail below. However, it should 
be emphasized that antibodies that can be generated from polypeptides that have 
15 previously been described in the literature and that are capable of fortuitously cross- 
reacting with nGPCR-x {e.g., due to the fortuitous existence of a similar epitope in both 
polypeptides) are considered "cross-reactive" antibodies. Such cross-reactive antibodies 
are not antibodies that are "specific" for nGPCR-x. The determination of whether an 
antibody is specific for nGPCR-x or is cross-reactive with another known receptor is made 
20 using any of several assays, such as Western blotting assays, that are well known in the 
art. For identifying cells that express nGPCR-x and also for modulating nGPCR-x-ligand 
binding activity, antibodies that specifically bind to an extracellular epitope of the 
nGPCR-x are preferred. 

In one preferred variation, the invention provides monoclonal antibodies. 
25 Hybridomas that produce such antibodies also are intended as aspects of the invention. In 
yet another variation, the invention provides a humanized antibody. Humanized 
antibodies are useful for in vivo therapeutic indications. 

In another variation, the invention provides a cell-free composition comprising 
polyclonal antibodies, wherein at least one of the antibodies is an antibody of the invention 
30 specific for nGPCR-x. Antisera isolated from an animal is an exemplary composition, as 
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is a composition comprising an antibody fraction of an antisera that has been resuspended 
in water or in another diluent, excipient, or carrier. 

In still another related embodiment, the invention provides an anti-idiotypic 
antibody specific for an antibody that is specific fpr nGPCR-x. 

5 It is well known that antibodies contain relatively small antigen binding domains 

that can be isolated chemically or by recombinant techniques. Such domains are useful 
nGPCR-x binding molecules themselves, and also may be reintroduced into human 
antibodies, or fused to toxins or other polypeptides. Thus, in still another embodiment, the 
invention provides a polypeptide comprising a fragment of a nGPCR-x-specific antibody, 

10 wherein the fragment and the polypeptide bind to the nGPCR-x. By way of non-limiting 

example, the invention provides polypeptides that are single chain antibodies and 

i 

CDR-grafted antibodies. 

Non-human antibodies may be humanized by any of the methods known in the art. 

In one method, the non-human CDRs are inserted into a human antibody or consensus 
15 antibody framework sequence. Further changes can then be introduced into the antibody 

framework to modulate affinity or immunogenicity. 

Antibodies of the invention are useful for, e.g., therapeutic purposes (by 

modulating activity of nGPCR-x), diagnostic purposes to detect or quantitate nGPCR-x, 

and purification of nGPCR-x. Kits comprising an antibody of the invention for any of the 
20 purposes described herein are also comprehended. In general, a kit of the invention also 

includes a control antigen for which the antibody is immunospecific. 

Compositions 

Mutations in the nGPCR-x gene that result in loss of normal function of the 
nGPCR-x gene product underlie nGPCR-x-related human disease states. The invention 

25 comprehends gene therapy to restore nGPCR-x activity to treat those disease states. 
Delivery of a functional nGPCR-x gene to appropriate cells is effected ex vivo, in situ, or 
in vivo by use of vectors, and more particularly viral vectors (eg, adenovirus, adeno- 
associated virus, or a retrovirus), or ex vivo by use of physical DNA transfer methods (e.g., 
liposomes or chemical treatments). See, for example, Anderson, Nature, supplement to 

30 vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of gene therapy technology 
see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific American: 68-84 
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(1990); and Miller, Nature, 357: 455-460 (1992). Alternatively, it is contemplated that in 
other human disease states, preventing the expression of, or inhibiting the activity of, 
nGPCR-x will be useful in treating disease states. It is contemplated that antisense therapy 
or gene therapy could be applied to negatively regulate the expression of nGPCR-x. 

Another aspect of the present invention is directed to compositions, including 
pharmaceutical compositions, comprising any of the nucleic acid molecules or 
recombinant expression vectors described above and an acceptable carrier or diluent. 
Preferably, the carrier or diluent is pharmaceutically acceptable. Suitable carriers are 
described in the most recent edition of Remington's Pharmaceutical Sciences, A. Osol, a 
standard reference text in this field, which is incorporated herein by reference in its 
entirety. Preferred examples of such carriers or diluents include, but are not limited to, 
water, saline, Ringer's solution, dextrose solution, and 5% human serum albumin. 
Liposomes and nonaqueous vehicles such as fixed oils may also be used. The 
fonnulations are sterilized by commonly used techniques. 

Also within the scope of the invention are compositions comprising polypeptides, 
polynucleotides, or antibodies of the invention that have been formulated with, e.g., a 
pharmaceutically acceptable carrier. 

The invention also provides methods of using antibodies of the invention. For 
example, the invention provides a method for modulating ligand binding of a nGPCR-x 
comprising the step of contacting the nGPCR-x with an antibody specific for the nGPCR- 
x, under conditions wherein the antibody binds the receptor. 

As discussed above, it is well known that GPCRs are expressed in many different 
tissues and regions, including in the brain. GPCRs that may be expressed in the brain, 
such as nGPCR-x, provide an indication that aberrant nGPCR-x signaling activity may 
correlate with one or more neurological or psychological disorders. The invention also 
provides a method for treating a neurological or psychiatric disorder comprising the step 
of administering to a mammal in need of such treatment an amount of an antibody-like 
polypeptide of the invention that is sufficient to modulate ligand binding to a nGPCR-x in 
neurons of the mammal. nGPCR-x may also be expressed in other tissues, including but 
not limited to, peripheral blood lymphocytes, pancreas, ovary, uterus, testis, salivary 
gland, thyroid gland, kidney, adrenal gland, liver, bone marrow, prostate, fetal liver, colon, 
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muscle, and fetal brain, and may be found in many other tissues. Within the brain, 
nGPCR-x mRNA transcripts may be found in many tissues, including, but not limited to, 
frontal lobe, hypothalamus, pons, cerebellum, caudate nucleus, and medulla. 
Kits 

5 The present invention is also directed to kits, including pharmaceutical kits. The 

kits can comprise any pf the nucleic acid molecules described above, any of the 
polypeptides described above, or any antibody which binds to a polypeptide of the 
invention as described above, as well as a negative control. The kit preferably comprises 
additional components, such as, for example, instructions, solid support, reagents helpful 

10 for quantification, and the like. 

In another aspect, the invention features methods for detection of a polypeptide in 
a sample as a diagnostic tool for diseases or disorders, wherein the method comprises the 
steps of: (a) contacting the sample with a nucleic acid probe which hybridizes under 
hybridization assay conditions to a nucleic acid target region of a polypeptide having 

15 sequences selected from the group consisting of SEQ ID NO:121 to SEQ ID NO:240, said 
probe comprising the nucleic acid sequence encoding the polypeptide, fragments thereof, 
and the complements of the sequences and fragments; and (b) detecting the presence or 
amount of the probe:target region hybrid as an indication of the disease. 

In preferred embodiments of the invention, the disease is selected from the group 

20 consisting of thyroid disorders {e.g. thyreotoxicosis, myxoedema); renal failure; 
inflammatory conditions {e.g., Crohn's disease); diseases related to cell differentiation and 
homeostasis; rheumatoid arthritis; autoimmune disorders; movement disorders; CNS 
disorders (e.g., pain including migraine; stroke; psychotic and neurological disorders, 
including anxiety, mental disorder, manic depression, anxiety, generalized anxiety 

25 disorder, post-traumatic -stress disorder, depression, bipolar disorder, delirium, dementia, 
severe mental retardation; dyskinesias, such as Huntington's disease or Tourette's 
Syndrome; attention disorders including ADD and ADHD, and degenerative disorders 
such as Parkinson's, Alzheimer's; movement disorders, including ataxias, supranuclear 
palsy, elc.)\ infections, such as viral infections caused by HIV-l or HTV-2; metabolic and 

3D cardiovascular diseases and disorders {e.g., type 2 diabetes, impaired glucose tolerance, 
dyslipidemia, obesity, anorexia, hypotension, hypertension, thrombosis, myocardial 
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infarction, cardiomyopathies, atherosclerosis, etc.); proliferative diseases and cancers (e.g., 
different cancers such as breast, colon, lung, ere, and hyperproliferative disorders such as 
psoriasis, prostate hyperplasia, etc.); hormonal disorders (e.g., male/female hormonal 
replacement, polycystic ovarian syndrome, alopecia, ere); and sexual dysfunction,, among 
others. 

Kits may be designed to detect either expression of polynucleotides encoding 
nGPCR-x expressed in the brain or the nGPCR-x proteins themselves in order to identify 
tissue as being neurological. For example, oligonucleotide hybridization kits can be 
provided which include a container having an oligonucleotide probe specific for the 
nGPCR-x-specific DNA and optionally, containers with positive and negative controls 
and/or instructions. Similarly, PCR kits can be provided which include a contains having 
primers specific for the nGPCR-x-specific sequences, DNA and optionally, containers 
with size markers, positive and negative controls and/or instructions. 

Hybridization conditions should be such that hybridization occurs only with the 
genes in the presence of other nucleic acid molecules. Under stringent hybridization 
conditions only highly complementary nucleic acid sequences hybridize. Preferably, such 
conditions prevent hybridization of nucleic acids having 1 or 2 mismatches out of 20 
contiguous nucleotides. Such conditions are defined supra. 

The diseases for which detection of genes in a sample could be diagnostic include 
diseases in which nucleic acid (DNA and/or RNA) is amplified in comparison to normal 
cells. By "amplification" is meant increased numbers of DNA or RNA in a cell compared 
with normal cells. 

The diseases that could be diagnosed by detection of nucleic acid in a sample 
preferably include central nervous system and metabolic diseases. The test samples 

25 suitable for nucleic acid probing methods of the present invention include, for example, 
cells or nucleic acid extracts of cells, or biological fluids. The samples used in the above- 
described methods will vary based on the assay format, the detection method and the 
nature of the tissues, cells or extracts to be assayed. Methods for preparing nucleic acid 
extracts of cells are well known in the art and can be readily adapted in order to obtain a 

30 sample that is compatible with the method utilized. 
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Alternatively, immunoassay kits can be provided which have containers container 
having antibodies specific for the nGPCR-x-protein and optionally, containers with 
positive and negative controls and/or instructions. 

Kits may also be provided useful in the identification of GPCR binding partners 

5 such as natural ligands or modulators (agonists or antagonists). Substances useful for 
treatment of disorders or diseases preferably show positive results in one or more/n vitro 
assays for an activity corresponding to treatment of the disease or disorder in question. 
Substances that modulate the activity of the polypeptides preferably include, but are not 
limited to, antisense oligonucleotides, agonists and antagonists, and inhibitors of protein 

10 kinases. 

Methods of inducing immune response 

Another aspect of the present invention is directed to methods of inducing an 
immune response in a mammal against a polypeptide of the invention by administering to 
the mammal an amount of the polypeptide sufficient to induce an immune response. The 

15 amount will be dependent on the animal species, size of the animal, and the like but can be 
determined by those skilled in the art. 
Methods of identifying ligands 

The invention also provides assays to identify compounds that bind nGPCR-x. 
One such assay comprises the steps of: (a) contacting a composition comprising a nGPCR- 

20 x with a compound suspected of binding nGPCR-x; and (b) measuring binding between 
the compound and nGPCR-x. In one variation, the composition comprises a cell 
expressing nGPCR-x on its surface. In another variation, isolated nGPCR-x or cell 
membranes comprising nGPCR-x are employed. The binding may be measured directly, 
e.g., by using a labeled compound, or may be measured indirectly by several techniques, 

25 including measuring intracellular signaling of nGPCR-x induced by the compound (or 
measuring changes in the level of nGPCR-x signaling). Following steps (a) and (b), 
compounds identified as binding nGPCR-x may be tested in other assays including, but 
not limited to, in vivo models, to confirm or quantitate binding to nGPCR-x. 

Specific binding molecules, including natural ligands and synthetic compounds, 

30 can be identified or developed using isolated or recombinant nGPCR-x products, nGPCR- 
x variants, or preferably, cells expressing such products. Binding partners are useful for 
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purifying nGPCR-x products and detection or quantification of nGPCR-x products in fluid 
and tissue samples using known immunological procedures. Binding molecules are also 
manifestly useful in modulating (i.e., blocking,- inhibiting or stimulating) biological 
activities of nGPCR-x, especially those activities involved in signal transduction. 
5 The DNA and amino acid sequence information provided by the present invention 

also makes possible identification of binding partner compounds with which a nGPCR-x 
polypeptide or polynucleotide will interact. Methods to identify binding partner 
compounds include solution assays, in vitro assays wherein nGPCR-x polypeptides are 
immobilized, and cell-based assays. Identification of binding partner compounds of 
o nGPCR-x polypeptides provides candidates for therapeutic or prophylactic intervention in 
pathologies associated with nGPCR-x normal and aberrant biological activity. 

The invention includes several assay systems for identifying nGPCR-x binding 
partners. In solution assays, methods of the invention comprise the steps of (a) contacting 
a nGPCR-x polypeptide with one or more candidate binding partner compounds and (b) 
15 identifying the compounds that bind to the nGPCR-x polypeptide. Identification of the 
compounds that bind the nGPCR-x polypeptide can be achieved by isolating the nGPCR-x 
polypeptide/binding partner complex, and separating the binding partner compound from 
the nGPCR-x polypeptide. An additional step of characterizing the physical, biological, 
and/or biochemical properties of the binding partner compound is also comprehended in 
20 another embodiment of the invention, wherein compounds identified as binding nGPCR-x 
may be tested in other assays including, but not limited to, in vivo models, to confirm or 
quantitate binding to nGPCR-x. In one aspect, the nGPCR-x polypeptide/binding partner 
complex is isolated using an antibody immunospecific for either the nGPCR-x polypeptide 
or the candidate binding partner compound. 
25 In still other embodiments, either the nGPCR-x polypeptide or the candidate 

binding partner compound comprises a label or tag that facilitates its isolation, and 
methods of the invention to identify binding partner compounds include a step of isolating 
the nGPCR-x polypeptide/binding partner complex through interaction with the label or 
tag. An exemplary tag of this type is a poly-histidine sequence, generally around six 
30 histidine residues, that permits isolation of a compound so labeled using nickel chelation. 
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Other labels and tags, such as the FLAG® tag (Eastman Kodak, Rochester, NY), well 
known and routinely used in the art, are embraced by the invention. 

In one variation of an in vitro assay, the invention provides a method comprising 
the steps of (a) contacting an immobilized nGPCR-x polypeptide with a candidate binding 

5 partner compound and (b) detecting binding of the candidate compound to the nGPCR-x 
polypeptide. In an alternative embodiment, the candidate binding partner compound is 
immobilized and binding of nGPCR-x is detected. Immobilization is accomplished using 
any of the methods well known in the art, including covalent bonding to a support, a bead, 
or a chromatographic resin, as well as non-covalent, high affinity interactions such as 

10 antibody binding, or use of streptavidin/biotin binding wherein the immobilized compound 
includes a biotin moiety. Detection of binding can be accomplished (i) using a radioactive 
label on the compound that is not immobilized, (ii) using of a fluorescent label on the non- 
immobilized compound, (iii) using an antibody immunospecific for the non-immobilized 
compound, (iv) using a label on the non-immobilized compound that excites a fluorescent 

15 support to which the immobilized compound is attached, as well as other techniques well 
known and routinely practiced in the art. 

The invention also provides cell-based assays to identify binding partner 
compounds of a nGPCR-x polypeptide. In one embodiment, the invention provides a 
method comprising the steps of contacting a nGPCR-x polypeptide expressed on the 

20 surface of a cell with a candidate binding partner compound and detecting binding of the 
candidate binding partner compound to the nGPCR-x polypeptide. In a preferred 
embodiment, the detection comprises detecting a calcium flux or other physiological event 
in the cell caused by the binding of the molecule. 

Another aspect of the present invention is directed to methods of identifying 

25 compounds that bind to either nGPCR-x or nucleic acid molecules encoding nGPCR-x, 
comprising contacting nGPCR-x, or a nucleic acid molecule encoding the same, with a 
compound, and determining whether the compound binds nGPCR-x or a nucleic acid 
molecule encoding the same. Binding can be determined by binding assays which are well 
known to the skilled artisan, including, but not limited to, gel-shift assays, Western blots, 

30 radiolabeled competition assay, phage-based expression cloning, co-fractionation by 
chromatography, co-precipitation, cross linking, interaction trap/two-hybrid analysis, 
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southwestern analysis, ELISA, and the like, which are described in, for example, Current 
Protocols in Molecular Biology, 1999, John Wiley & Sons, NY, which is incorporated 
herein by reference in its entirety. The compounds to be screened include (which may 
include compounds which are suspected to bind nGPCR-x, or a nucleic acid molecule 
5 encoding the same), but are not limited to, extracellular, intracellular, biologic or chemical 
origin. The methods of the invention also embrace ligands, especially neuropeptides, that 
are attached to a label, such as a radiolabel (e.g., n \ 35 S, 32 P, 33 P, 3 H), a fluorescence 
label, a chemiluminescent label, an enzymic label and an immunogenic label. Modulators 
falling within the scope of the invention include, but are not limited to, non-peptide 
10 molecules such as non-peptide mimetics, non-peptide allosteric effectors, and peptides. 
The nGPCR-x polypeptide or polynucleotide employed in such a test may either be free in 
solution, attached to a solid support, borne on a cell surface or located intracellularly or 
associated with a portion of a cell. One skilled in the . art can, for example, measure the 
formation of complexes between nGPCR-x and the compound being tested. Alternatively, 
15 one skilled in the art can examine the diminution in complex formation between nGPCR-x 
and its substrate caused by the compound being tested. 

In another embodiment of the invention, high throughput screening for compounds 
having suitable binding affinity to nGPCR-x is employed. Briefly, large numbers of 
different test compounds are synthesized on a solid substrate. The peptide test compounds 
20 are contacted with nGPCR-x and washed. Bound nGPCR-x is then detected by methods 
well known in the art. Purified polypeptides of the invention can also be coated directly 
onto plates for use in the aforementioned drug screening techniques. In addition, non- 
neutralizing antibodies can be used to capture the protein and immobilize it on the solid 
support. 

25 Generally, an expressed nGPCR-x can be used for HTS bindiig assays in 

conjunction with its defined ligand, in this case the corresponding neuropeptide that 
activates it. The identified peptide is labeled with a suitable radioisotope, including, but 
not limited to, 125 1, 3 H, 35 S or 32 P, by methods that are well known to those skilled in the 
art. Alternatively, the peptides may be labeled by well-known methods with a suitable 

30 fluorescent derivative (Baindur et al, Drug Dev. Res., 1994, 33, 373-398; Rogers, Drug 
Discovery Today, 1997, 2, 156-160). Radioactive ligand specifically bound to the receptor 
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in membrane preparations made from the cell line expressing the recombinant protein can 
be detected in HTS assays in one of several standard ways, including filtration of the 
receptor-ligand complex to separate bound ligand from unbound ligand (Williams, Med. 
Res. Rev., 1991, 77, 147-184; Sweetnam et al, J. Natural Products, 1993, 56, 441-455). 

5 Alternative methods include a scintillation proximity assay (SPA) or a FlashPlate format 
in which such separation is unnecessary (Nakayama, Cur. Opinion Drug Disc. Dev., 1998, 
7, 83-91 BuSSe e< ul, J. Biumuhculur Screening, 1998, 3, 285-292.). Binding <#f 
fluorescent ligands can be detected in various ways, including fluorescence energy transfer 
(FRET), direct spectrophotofluorometric analysis of bound ligand, or fluorescence 

10 polarization (Rogers, Drug Discoveiy Today, 1997, 2, 156-160; Hill, Cur. Opinion Dwg 
Disc. Dev., 1998, 7, 92-97). 

Other assays may be used to identify specific ligands of a nGPCR-x receptor, 
including assays that identify ligands of the target protein through measuring direct 
binding of test ligands to the target protein, as well as assays that identify ligands of target 

15 proteins through affinity ultrafiltration with ion spray mass spectroscopy/HPLC methods 
or other physical and analytical methods. Alternatively, such binding interactions are 
evaluated indirectly using the yeast two-hybrid system described in Fields et al, Nature, 
340:245-246 (1989), and Fields et al, Trends in Genetics, 10:286-292 (1994), both of 
which are incorporated herein by reference. The two-hybrid system is a genetic assay for 

20 detecting interactions between two proteins or polypeptides. It can be used to identify 
proteins that bind to a known protein of interest, or to delineate domains or residues 
critical for an interaction. Variations on this methodology have been developed to clone 
genes that encode DNA binding proteins, to identify peptides that bind to a protein, and to 
screen for drugs. The two-hybrid system exploits he ability of a pair of interacting 

25 proteins to bring a transcription activation domain into close proximity with a DNA 
binding domain that binds to an upstream activation sequence (UAS) of a reporter gene, 
and is generally performed in yeast. The assay requires the construction of two hybrid 
genes encoding (1) a DNA-binding domain that is fused to a first protein and (2) an 
activation domain fused to a second protein. The DNA-binding domain targets the first 

30 hybrid protein to the UAS of the reporter gene; however, because most proteins lack an 
activation domain, this DNA-binding hybrid protein does not activate transcription of the 

46 



BNSDOOD rWC CiW5iA2_1_> 



WO (11/66751 



PCT/USOl/07370 



10 



15 



reporter gene. The second hybrid protein, which contains the activation domain, cannot 
by itself activate expression of the reporter gene because it does not bind the UAS. 
However, when both hybrid proteins are present, the noncovalent interaction of the first 
and second proteins tethers the actiyation domain to the UAS, activating transcription of 
the reporter gene. For example, when the first protein is a GPCR gene product, or 
fragment thereof, that is known to interact with another protein or nucleic acid, this assay 
can be used to. detect agents' that interfere with the binding interaction. Expression of the 
reporter gene is monitored as different test agents are added to the system. The presence 
of an inhibitory agent results in lack of a reporter signal. 

The yeast two-hybrid assay can also be used to identify proteins that bind to the 
gene product. In an assay to identify proteins that bind to a nGPCR-x receptor, ot 
fragment .thereof, a fusion polynucleotide encoding both a nGPCR-x receptor (or 
fragment) and a UAS binding domain (i.e., a first protein) may be used. In addition, a 
large number of hybrid genes each encoding a different second protein fused to an 
activation domain are produced and screened in the assay. Typically, the second protein is 
encoded by one or more members of a total cDNA or genomic DNA fusion library, with 
each second protein-coding region being fused to the activation domain. This system is 
applicable to a wide variety of proteins, and it is not even necessary to know the identity 
or function of the second binding protein. The system is highly sensitive and can detect 
interactions not revealed by other methods; even transient interactions may trigger 
transcription to produce a stable mRNA that can be repeatedly translated to yield the 
reporter protein. 

Other assays may be used to search for agents that bind to the target protein. One 
such screening method to identify direct binding of test ligands to a target protein is 

25 described in U.S. Patent No. 5,585,277, incorporated herein by reference. This method 
relies on the principle that proteins generally exist as a mixture of folded and unfolded 
states, and continually alternate between the two states. When a test ligand binds to the 
folded form of a target protein (i.e., when the test ligand is a ligand of the target protein), 
the target protein molecule bound by the ligand remains in its folded state. Thus, the 

30 folded target protein is present to a greater extent in the presence of a test ligand which 
binds the target protein, than in the absence of a ligand. Binding of the ligand to the target 
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protein can be determined by any method that distinguishes between the folded and 
unfolded states of the target protein. The function of the target protein need not be known 
in order for this assay to be performed. Virtually any agent can be assessed by this 
method as a test ligand, including, but not limited to, metals, polypeptides, proteins, lipids, 

5 polysaccharides, polynucleotides and small organic molecules. 

Another method for identifying ligands of a target protein is described in Wieboldt 
et ai 9 Anal. Chem., 69:1683-1691 (1997), incorporated herein by reference. This 
technique screens combinatorial libraries of 20-30 agents at a time in solution phase for 
binding to the target protein. Agents that bind to the target protein are separated from 

10 other library components by simple membrane washing. The specifically selected 
molecules that are retained ,on the filter are subsequently liberated from the target protein 
and analyzed by HPLC and pneumatically assisted electr'ospray (ion spray) ionization 
mass spectroscopy. This procedure selects library components with the greatest affinity 
for the target protein, and is particularly useful for small molecule libraries. 

15 Other embodiments of the invention comprise using competitive screening assays 

in which neutralizing antibodies capable of binding a polypeptide of the invention 
specifically compete with a test compound for binding to the polypeptide. In this manner, 
the antibodies can be used to detect the presence of any peptide that shares one or more 
antigenic determinants with nGPCR-x. Radiolabeled competitive binding studies are 

20 described in A.H. Lin et al Antimicrobial Agents and Chemotherapy, 1997, vol. 41, no. 
10. pp. 2127-2131, the disclosure of which is incorporated herein by reference in its 
entirety. 

Identification of modulating agents 

The invention also provides methods for identifying a modulator of binding 
25 between a nGPCR-x and a nGPCR-x binding partner, comprising the steps of: (a) 
contacting a nGPCR-x binding partner and a composition comprising a nGPCR-x in the 
presence and in the absence of a putative modulator compound; (b) detecting binding 
between the binding partner and the nGPCR-x; and (c) identifying a putative modulator 
compound or a modulator compound in view of decreased or increased binding between 
30 the binding partner and the nGPCR-x in the presence of the putative modulator, as 
compared to binding in the absence of the putative modulator. Following steps (a) and (b), 
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compounds identified as modulating binding between nGPCR-x and a nGPCR-x binding 
partner may be tested in other assays including, but not limited to, in vivo models, to 
confirm or quantitate modulation of binding to nGPCR-x. 

nGPCR-x binding partners that stimulate nGPCR ; x activity are useful as agonists 
in disease states or conditions characterized by insufficient nGPCR-x signaling (e.g., as a 
result of insufficient activity of a nGPCR-x ligand). nGPCR-x binding partners that block 
ligand-mediated nGPCR-x signaling are useful as nGPCR-x antagonists to treat disease 
states or conditions characterized by excessive nGPCR-x signaling. In addition nGPCR-x 
modulators in general, as well as nGPCR-x polynucleotides and polypeptides, are useful in 
diagnostic assays for such diseases or conditions. 

In another aspect, the invention provides methods for treating a disease or 
abnormal condition by administering to a patient in need of such treatment a substance 
that modulates the activity or expression of a polypeptide having sequences selected from 
the group consisting of SEQ ID NO: 121 to SEQ ID NO:240. 
15 Agents that modulate (i.e., increase, decrease, or block) nGPCR-x activity or 

expression may be identified by incubating a putative modulator with a cell containing a 
nGPCR-x polypeptide or polynucleotide and determining the effect of the putative 
modulator on nGPCR-x activity or expression. The selectivity of a compound that 
modulates the activity of nGPCR-x can be evaluated by comparing its effects on nGPCR-x 
to its effect on other GPCR compounds. Following identification of compounds that 
modulate nGPCR-x activity or expression, such compounds may be further tested in other 
assays including, but not limited to, in vivo models, in order to confirm or quantitate their 
activity. Selective modulators may include, for example, antibodies and other proteins, 
peptides, or organic molecules that specifically bind to a nGPCR-x polypeptide or a 
25 nGPCR-x-encoding nucleic acid. Modulators of nGPCR-x activity will be therapeutically 
useful in treatment of diseases and physiological conditions in which normal or aberrant 
nGPCR-x activity is involved. nGPCR-x polynucleotides, polypeptides, and modulators 
may be used in the treatment of such diseases and conditions as infections, such as viral 
infections caused by HIV-1 or HTV-2; pain; cancers; metabolic and cardiovascular 
30 diseases and disorders (e.g., type 2 diabetes, impaired glucose tolerance, dyslipidemia, 
obesity, anorexia, hypotension, hypertension, thrombosis, myocardial infarction, 
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cardiomyopathies, atherosclerosis, etc.); Parkinson's disease; and psychotic and 
neurological disorders, including schizophrenia, migraine, ADHH, major depression, 
anxiety, mental disorder, manic depression, delirium, dementia, severe mental retardation 
and dyskinesias, such as Huntingtqn's disease' pr Tourette's Syndrome, among, others. 

5 nGPCR-x polynucleotides and polypeptides, as well as nGPCR-x modulators, may also be 
used in, diagnostic assays for such diseases or conditions. 

Methods of the invention to identify modulators include variations on any of the 
methods described above to identify binding partner compounds, the variations including 
techniques wherein a binding partner compound has been identified and the binding assay 

10 is carried out in the presence and absence of a candidate modulator. A modulator is 
identified in those instances where binding between the nGPCR-x polypeptide and the 
binding partner compound changes in the presence of the candidate modulator compared 
to binding in the absence of the candidate modulator compound. A modulator that 
increases binding between the nGPCR-x polypeptide and the binding partner compound is 

15 described as an enhancer or activator, and a modulator that decreases binding between the 
nGPCR-x polypeptide and the binding partner compound is described as an inhibitor. 
Following identification of modulators, such compounds may be further tested in other 
assays including, but not limited to, in vivo models, in order to confirm or quantitate their 
activity as modulators. 

20 The invention also comprehends high-throughput screening (HTS) assays to 

identify compounds that interact with or inhibit biological activity (i.e., affect enzymatic 
activity, binding activity, etc.) of a nGPCR-x polypeptide. HTS assays permit screening 
of large numbers of compounds in an efficient manner. Cell-based HTS systems are 
contemplated to investigate nGPCR-x receptor-ligand interaction. HTS assays are 

25 designed to identify "hits" or "lead compounds" having the desired property, from which 
modifications can be designed to improve the desired property. Chemical modification of 
the "hit" or "lead compound" is often based on an identifiable structure/activity 
relationship between the "hit" and the nGPCR-x polypeptide. 

Another aspect of the present invention is directed to methods of identifying 

30 compounds which modulate (i.e., increase or decrease) an activity of nGPCR-x 
comprising contacting nGPCR-x with a compound, and determining whether the 
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compound modifies activity of nGPCR-x. The activity in the presence of the test 
compared is measured to the activity in the absence of the test compound. Where the 
activity of the sample containing the test compound is higher than the activity in the 
sample lacking the test compound, the compound will have increased activity. Similarly, 
5 where the activity of the sample containing the test compound is lower than the activity in 
the sample lacking the test compound, the compound will have inhibited activity. 
Following the identification of compounds that modulate an activity of nGPCR-x, such 
1 compounds can be further tested in other assays including, but not limited to, in vivo 

models, in order to confirm or quantitate their activity. . 
10 The present invention is particularly useful for screening compounds by using 

nGPCR-x in any of a variety of drug screening techniques. The compounds to be screened 
include (which may include compounds which are suspected to modulate nGPCR-x 
activity), but are not limited to, extracellular, intracellular, biologic or chemical origin. 
The nGPCR-x polypeptide employed in such a test may be in any form, preferably, free in 
1 5 solution, attached to a solid support, borne on a cell surface or located intracellularly . One 
skilled in the art can, for example, measure the formation of complexes between nGPCR-x 
and the compound being tested. Alternatively, one skilled in the art can examine the 
diminution in complex formation between nGPCR-x and its substrate caused by the 
compound being tested. 

20 The activity of nGPCR-x polypeptides of the invention can be determined by, for 

example, examining the ability to bind or be activated by chemically synthesized peptide 
ligands. Alternatively, the activity of nGPCR-x polypeptides can be assayed by 
examining their ability to bind calcium ions, hormones, chemokines, neuropeptides, 
neurotransmitters, nucleotides, lipids, odorants, and photons. Alternatively, the activity of 

25 the nGPCR-x polypeptides can be determined by examining the activity of effector 
molecules including, but not limited to, adenylate cyclase, phospholipases and ion 
channels. Thus, modulators of nGPCR-x polypeptide activity may aler a GPCR receptor 
function, such as a binding property of a receptor or an activity such as G protein- 
mediated signal transduction or membrane localization. In various embodiments of the 

30 method, the assay may take the form of an ion flux assay, a yeastgrowth assay, a non- 
hydrolyzable GTP assay such as a [ 35 S]-GTP yS assay, a cAMP assay, an inositol 
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triphosphate assay, a diacylglycerol assay, an Aequorin assay, a Luciferase assay, a FLIPR 
assay for intracellular Ca 2+ concentration, a mitogenesis assay, a MAP Kinase activity 
assay, an arachidonic acid release assay (e.g., using [ 3 H]-arachidonic acid), and an assay 
for extracellular acidification rates, as well as other binding or function-based assays of 
5 nGPCR-x activity that are generally known in the art In several of these embodiments, 
the invention comprehend^ the inclusion of any of the G proteins known in the art, such as 
G i6, G 15, or chimeric Q, d 5 > G qS 5, G q0 5, G q2 5, and the like. nGPCR-x activity can be 
determined by methodologies that are used to assay for FaRP activity, which is well 
known to those skilled in the art. Biological activities of nGPCR-x receptors according to 

10 the invention include, but are not limited to, the binding of a natural or an unnatural 
ligand, as well as any one of the functional activities of GPCRs known in the art. Non- 
limiting examples of GPCR activities include transmembrane signaling of various forms, 
which may involve G protein association and/or the exertion of an influence over G 
protein binding of various guanidylate nucleotides; another exemplary activity of GPCRs 

15 is the binding of accessory proteins or polypeptides that differ from known G proteins. 

The modulators of the invention exhibit a variety of chemical structures, which can 
be generally grouped into non-peptide mimetics of natural GPCR receptor ligands, peptide 
and non-peptide allosteric effectors of GPCR receptors, and peptides that may function as 
activators or inhibitors (competitive, uncompetitive and non-competitive) (e.g., antibody 

20 products) of GPCR receptors. The invention does not restrict the sources for suitable 
modulators, which may be obtained from natural sources such as plant, animal or mineral 
extracts, or non-natural sources such as small molecule libraries, including the products of 
combinatorial chemical approaches to library construction, and peptide libraries. 
Examples of peptide modulators of GPCR receptors exhibit the following primary 

25 structures: GLGPRPLRFamide, GNSFLRFamide, GGPQGPLRFamide, 
GPSGPLRFamide, PDVDHVFLRFamide, and pyro-EDVDHVFLRFamide. 

Other assays can be used to examine enzymatic activity including, but not limited 
to, photometric, radiometric, HPLC, electrochemical, and the like, which are described in, 
for example, Enzyme Assays: A Practical Approach, eds. R. Eisenhal and M. J. Danson, 

30 1992, Oxford University Press, which is inccrpoiated heiein by reference in its entirety. 
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' The use of cDNAs encoding GPCRs in drug discovery programs is well-known; 
assays capable of testing thousands of unknown compounds per day in hgh-throughput 
screens (HTSs) are thoroughly documented. The literature is replete with examples of the 
use of radiolabeled ligands in HTS binding assays for drug discovery (see Williams, 
5 Medicinal Research Reviews, 1991, 11, 147-1 84.; Sweetnam, et al, J. Natural Products, 
1993, J6, 441-455 for review). Recombinant receptors are preferred for binding assay 
HTS because they allow for better specificity (higher relative purity), provide the ability to 
generate large amounts of receptOT material, and can be used in a broad variety of formats 
(see Hodgson, Bio/Technology, 1992, 10, 973-980; each of which is incorporated herein 
10 by reference in its entirety). 

A variety of heterologous systems is available for functional expression of 
recombinant receptors that are well known to those skilled in the art'. Such systems 
include bacteria (Strosberg, et al, Trends in Pharmacological Sciences, 1992, 13, 95-98), 
yeast (Pausch, Trends in Biotechnology, 1997, 75, 487-494), several kinds of insect cells 
15 (Vanden Broeck, Int. Rev. Cytology, 1996, 164, 1 89-268), amphibian cells (Jayawickreme 
et al, Current Opinion in Biotechnology, 1997, 8, 629-634) and several mammalian cell 
lines (CHO, HEK-293, COS, etc.; see Gerhardt,er al., Eur. J. Pharmacology, 1997, 334, 
1-23). These examples do not preclude the use of other possible cell expression systems, 
including cell lines obtained from nematodes (PCT application WO 98/37177). 
20 In preferred embodiments of the invention, methods of screening for compounds 

that modulate nGPCR-x activity comprise contacting test compounds with nGPCR-x and 
assaying for the presence of a complex between the compound and nGPCR-x. In such 
assays, the ligand is typically labeled. After suitable incubation, free ligand is separated 
from that present in bound form, and the amount of free or uncomplexed label is a 
25 measure of the ability of the particular compound to bind to nGPCR-x. 

It is well known that activation of heterologous receptors expressed in recombinant 
systems results in a variety of biological responses, which are mediated by G proteins 
expressed in the host cells. Occupation of a GPCR by an agonist results in exchange of 
bound GDP for GTP at a binding site on the G„ subunit; one can use a radioactive, non- 
30 hydrolyzable derivative of GTP, GTPv[ 35 S], to measure binding of an agonist to the 
receptor (Sim et al, Neuroreport, 1996, 7, 729-733). One can also use this binding to 
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measure the ability of antagonists to bind to the receptor by decreasing binding of 
GTPy[ 35 S] in the presence of a known agonist. One could therefore construct a HTS based 
on GTPy[ 35 S] binding, though this is not the preferred rnethod. 

The G proteins required for functional expression of heterologous GPCR& can be 

i 

5 native constituents of the host cell or can be introduced through well-known recombinant 
technojogy. The G proteins can be intact or chimeric. Often, a nearly universally 
competent G protein (e.g., G a i6) is used to couple any given receptor to a detectable 
response pathway. G protein activation results in the stirnulation or inhibition of other 
native proteins, events that can be linked to a measurable response. 
10 Examples of such biological responses include, but are not limited to, the 

following: the ability to stirvive in the absence of a limiting nutrient in specifically 

i 

engineered yeast cells (Pausch, Trends in Biotechnology, 1997, 75, 487-494); changes in 
intracellular Ca 2+ concentration as measured by fluorescent dyes (Murphy, et ai, Cur. 
Opinion Drug Disc. Dev., 1998, 7, 192-199). Fluorescence changes can also be used to 

15 monitor ligand-induced changes in membrane potential or intracellular pH; an automated 
system suitable for HTS has been described for these purposes (Schroeder, et al, J. 
Biomolecular Screening, 1996, 7, 75-80). Melanophores prepared from Xenopus laevis 
show a ligand-dependent change in pigment organization in response to heterologous 
GPCR activation; this response is adaptable to HTS formats (Jayawickreme et al, Cur. 

20 Opinion Biotechnology, 1997, 8, 629-634). Assays are also available for the measurement 
of common second messengers, including cAMP, phosphoinositides and arachidonic acid, 
but these are not generally preferred for HTS. 

Preferred methods of HTS employing these receptors include permanently 
transfected CHO cells, in which agonists and antagonists can be identified by the ability to 

25 specifically alter the binding of GTP/[ 35 S] in membranes prepared from these cells. In 
another embodiment of the invention, permanently transfected CHO cells could be used 
for the preparation of membranes which contain significant amounts of the recombinant 
receptor proteins; these membrane preparations would then be used in receptor binding 
assays, employing the radiolabeled ligand specific for the particular receptor. 

ju Alternatively, a functional assay, such as fluorescent monitoring of ligand-induced 
changes in internal Ca 2+ concentration or membrane potential in permanently transfected 
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CHO cells containing each of these receptors individually or in combination would be 
preferred for HTS. Equally preferred would be an alternative type of mammalian cell, 
such as HEK-293 or COS cells, in similar formats. More preferred would be permanently 
transfected insect cell lines, such as \Drosophila S2 cells. Even more preferred would be 
recombinant yeast cells expressing the Drosophila melanogaster receptors in HTS formats 
well known to those skilled in the art (e.g., Pausch, Trends in Biotechnology, 1997, 15, 
487-494). 

The invention contemplates a multitude of assays to screen and identify inhibitors 
of ligand binding to nGPCR-x receptors. In one example, the nGPCR-x receptor is 
immobilized and interaction with a binding partner is assessed in the presence and absence 
of a candidate modulator such as an inhibitor compound. In another example, interaction 
between the nGPCR-x receptor and its binding partner is assessed in a solution assay, both 
in the presence and absence of a candidate inhibitor compound. In either assay, an 
inhibitor is identified as a compound that decreases binding between the nGPCR-x 
1 5 receptor and its binding partner. Following the identification of compounds which inhibit 
ligand binding to nGPCR-x receptors, such compounds may be further tested in other 
assays including, but not limited to, hi vivo models, in order to confirm or quantitate their 
activity. Another contemplated assay involves a variation of the dihybrid assay wherein an 
inhibitor of protein/protein interactions is identified by detection of a positive signal in a 
transformed or transfected host cell, as described in PCT publication number WO 
95/20652, published August 3, 1995. 

Candidate modulators contemplated by the invention include compounds selected 
from libraries of either potential activators or potential inhibitors. There are a number of 
different libraries used for the identification of small molecule modulators, including: (1) 
25 chemical libraries, (2) natural product libraries, and (3) combinatorial libraries comprised 
of random peptides, oligonucleotides or organic molecules. Chemical libraries consist of 
random chemical structures, some of which are analogs of known compounds or analogs 
of compounds that have been identified as "hits" or "leads" in other drug discovery 
screens, some of which are derived from natural products, and some of which arise from 
30 non-directed synthetic organic chemistry. Natural product libraries are collections of 
microorganisms, animals, plants, or marine organisms which are used to create mixtures 
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for screening by: (1) fermentation and extraction of broths from soil, plant or marine 
microorganisms or (2) extraction of plants or marine organisms. Natural product libraries 
include polyketides, non-ribosomal peptides, and variants (non-naturally occurring) 
thereof. For a review, see Science 282:63-68 (1998). Combinatorial libraries are 
5 composed of large numbers of peptides, oligonucleotides, or organic compounds as a 
mixture. These libraries are relatively easy to prepare by traditional automated synthesis 
methods, PCR, cloning, or proprietary synthetic methods. Of particular interest are non- 
peptide combinatorial libraries. Still other libraries of interest include peptide, protein, 
peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide 

10 libraries. For a review of combinatorial chemistry and libraries created therefrom, see 
Myers, Curr. Opin. Biotechnol. 8:701-707 (1997). Identification of modulators through 
use of the various libraries described herein permits modification of the candidate "hit" (or 
"lead") to optimize the capacity of the "hit" to modulate activity. 

Still other candidate inhibitors contemplated by the invention can be designed and 

15 include soluble forms of binding partners, as well as such binding partners as chimeric, or 
fusion, proteins. A "binding partner" as used herein broadly encompasss non-peptide 
modulators, as well as such peptide modulators as neuropeptides other than natural 
ligands, antibodies, antibody fragments, and modified compounds comprising antibody 
domains that are immunospecific for the expression product of the identified nGPCR-x 

20 gene. 

The polypeptides of the invention are employed as a research tool for 
identification, characterization and purification of interacting, regulatory proteins. 
Appropriate labels are incorporated into the polypeptides of the invention by various 
methods known in the art and the polypeptides are used to capture interacting molecules. 

25 For example, molecules are incubated with the labeled polypeptides, washed to remove 
unbound polypeptides, and the polypeptide complex is quantified. Data obtained using 
different concentrations of polypeptide are used to calculate values for the number, 
affinity, and association of polypeptide with the protein complex. 

Labeled polypeptides are also useful as reagents for the purification of molecules 

30 with which the polypeptide interacts including, but not limited to, inhibitors. In one 
embodiment of affinity purification, a polypeptide is covalently coupled to a 
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chromatography column. Cells and their membranes are extracted, and various cellular 
subcomponents are passed over the column. Molecules bind to the column by virtue of 
their affinity to the polypeptide. The polypeptide-complex is recovered from the column, 
dissociated and the recovered molecule is subjected to protein sequencing. This amino 
acid sequence is then used to identify the captured molecule or to design degenerate 
oligonucleotides for cloning the corresponding gene from an appropriate cDNA library. 

Alternatively, compounds may be identified which exhibit similar properties to the 
ligand for the nGPCR-x of the invention, but which are smaller and exhibit a longer half 
time than the endogenous ligand in a human or animal body. When an organic compound 
is designed, a molecule according to the invention is used as a "lead" compound. The 
design of mimetics to known pharmaceutically active compounds is a well-known 
approach, in the development of pharmaceuticals based 'on such "lead" compounds. 
Mimetic design, synthesis and testing are generally used to avoid randomly screening a 
large number of molecules for a target property. Furthermore, structural data deriving 
from the analysis of the deduced amino acid sequences encoded by the DNAs of the 
present invention are useful to design new drugs, more specific and therefore with a higher 
pharmacological potency. 

Comparison of the protein sequence of the present invention with the sequences 
present in all the available databases showed a significant homology with the 
transmembrane portion of G protein coupled receptors. Accordingly, computer modeling 
can be used to develop a putative tertiary strucrure of the proteins of the invention based 
on the available information of the transmembrane domain of other proteins. Thus, novel 
ligands based on the predicted structure of nGPCR-x can be designed. 

In a particular embodiment, the novel molecules identified by the screening 
methods according to the invention are low molecular weight organic molecules, in which 
case a composition or pharmaceutical composition can be prepared thereof for oral intake, 
such as in tablets. The compositions, or pharmaceutical compositions, comprising the 
nucleic acid molecules, vectors, polypeptides, antibodies and compounds identified by the 
screening methods described herein, can be prepared for any route of administration 
including, but not limited to, oral, intravenous, cutaneous, subcutaneous, nasal, 
intramuscular or intraperitoneal. The nature of the carrier or other ingredients will depend 
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on the specific route of administration and particular embodiment of the invention to be 
administered. Examples of techniques and protocols that are useful in this context are, 
inter alia, found in Remington's Pharmaceutical Sciences, 16 th edition, Osol, A (ed.), 
1980, which is incorporated herein by reference in its entirety. 

5 The dosage of these low molecular weight compounds will depend on the disease 

state or condition to be treated and other clinical factors such as weight and condition of 
the human or animal and the route of administration of the compound. For treating human 
or animals, between approximately 0.5 mg/kg of body weight to 500 mg/kg of body 
weight of the compound can be administered. Therapy is typically administered at lower 

10 dosages and is continued until the desired therapeutic outcome is observed. 

The present compounds and methods, including nucleic acid molecules, 
polypeptides, antibodies, compounds identified by the screening methods described 
herein, have a variety of pharmaceutical applications and may be used, for example, to 
treat or prevent unregulated cellular growth, such as cancer cell and tumor growth. In a 

15 particular embodiment, the present molecules are used in gene therapy. For a review of 
gene therapy procedures, see e.g. Anderson, Science, 1992, 256, 808-833, which is 
incorporated herein by reference in its entirety. 

The present invention also encompasses a method of agonizing (stimulating) or 
antagonizing a nGPCR-x natural binding partner associated activity in a mammal 

20 comprising administering to said mammal an agonist or antagonist to one of the above 
disclosed polypeptides in an amount sufficient to effect said agonism or antagonism. One 
embodiment of the present invention, then, is a method of treating diseases in a mammal 
with an agonist or antagonist of the protein of the present invention comprises 
administering the agonist or antagonist to a mammal in an amount sufficient to agonize or 

25 antagonize nGPCR-x-associated functions. 

In an effort to discover novel treatments for diseases, biomedical researchers and 
chemists have designed, synthesized, and tested molecules that modulate the function of G 
protein coupled receptors. Some small organic molecules form a class of compounds that 
modulate the function of G protein coupled receptors. 

30 Exemplary diseases and conditions amenable to treatment based on the present 

invention include, but are not limited to, thyroid disorders (e.g. thyreotoxicosis, 
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myxoe'dema); renal failure; inflammatory conditions (e.g., Crohn's disease); diseases 
related to cell differentiation and homeostasis; rheumatoid arthritis; autoimmune disorders; 
movement disorders; CNS disorders (e.g., pain including migraine; stroke; psychotic and 
neurological disorders, including anxiety, mental disorder, manic depression, anxiety, 
generalized anxiety disorder, post-traumatic-stress disorder, depression, bipolar disorder, 
delirium, dementia, severe mental retardation; dyskinesias, such as Huntington's disease 
or Tourette's Syndrome; attention disorders including ADD and ADHD, and degenerative 
disorders such as Parkinson's, Alzheimer's; movement disorders, including ataxias, 
supranuclear palsy, etc.); infections, such as viral infections caused by HTV-1 or HTV-2; 
metabolic and cardiovascular diseases and disorders (e.g., type 2 diabetes, impaired 
glucose tolerance, dyslipidemia, obesity, anorexia, hypotension, hypertension, thrombosis, 
myocardial infarction, cardiomyopathies, atherosclerosis, etc.); proliferative diseases and 
cancers (e.g., different cancers such as breast, colon, lung, etc., and hyperproliferative 
disorders such as psoriasis, prostate hyperplasia, ere.); hormonal disorders (e.g., 
15 male/female hormonal replacement, polycystic ovarian syndrome, alopecia, etc.); sexual 
dysfunction, among others. 

Methods of determining the dosages of compounds to be administered to a patient 
and modes of administering compounds to an organism are disclosed in U.S. Application 
Serial No. 08/702,282, filed August 23, 1996 and International patent publication number 
20 WO 96/22976, published August 1 1996, both of which are incorporated herein by 
reference in their entirety, including any drawings, figures or tables. Those skilled in the 
art will appreciate that such descriptions are applicable to the present invention and can be 
easily adapted to it. 

The proper dosage depends on various factors such as the type of disease being 
25 treated, the particular composition being used and the size and physiological condition of 
the patient. Therapeutically effective doses for the compounds described herein can be 
estimated initially from cell culture and animal models. For example, a dose can be 
formulated in animal models to achieve a circulating concentration range that initially 
takes into account the IC 5 o as determined in cell culture assays. The animal model data 
30 can be used to more accurately determine useful doses in humans. 
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Plasma half-life and biodistribution of the drug and metabolites in the plasma, 
tumors and major organs can also be determined to facilitate the selection of drugs most 
appropriate to inhibit a disorder. Such measurement? can be carried out. For example, 
HPLC analysis can be performed on the plasma of animals treated with the drug and the 

5 location of radiolabeled compounds can be determined using detection methods such as X- 
ray, CAT scan and MR1. Compounds that show potent inhibitory activity in the screening 
assays, but have poor pharmacokinetic characteristics, can be optimized by altering the 
chemical structure and retesting. In this regard, compounds displaying good 
pharmacokinetic characteristics can be used as a model. 

10 Toxicity studies can also be carried out by measuring the blood cell composition. 

For example, toxicity studies can be carried out in a suitable animal model as follows: 1) 
the compound is administered to mice (an untreated control mouse should also be used); 
2) blood samples are periodically obtained via the tail vein from one mouse in each 
treatment group; and 3) the samples are analyzed for red and white blood cell counts, 

15 blood cell composition and the percent of lymphocytes versus polymorphonuclear cells. A 
comparison of results for each dosing regime with the controls indicates if toxicity is 
present. 

At the termination of each toxicity study, further studies can be carried out by 
sacrificing the animals (preferably, in accordance with the American Veterinary Medical 

20 Association guidelines Report of the American Veterinary Medical Assoc. Panel on 
Euthanasia, Journal of American Veterinary Medical Assoc., 202:229-249, 1993). 
Representative animals from each treatment group can then be examined by gross 
necropsy for immediate evidence of metastasis, unusual illness or toxicity. Gross 
abnormalities in tissue are noted and tissues are examined histologically. Compounds 

25 causing a reduction in body weight or blood components are less preferred, as are 
compounds having an adverse effect on major organs. In general, the greater the adverse 
effect the less preferred the compound. 

For the treatment of many diseases, the expected daily dose of a hydrophobic 
pharmaceutical agent is between 1 to 500 mg/day, preferably 1 to 250 mg/day, and most 

30 preferably 1 to 50 mg/day. Drugs can be delivered less frequently provided plasma levels 
of the active moiety are sufficient to maintain therapeutic effectiveness. Plasma levels 
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should reflect the potency of the drug. Generally, the more potent the compound the lower 
the plasma levels necessary to achieve efficacy. 

As discussed above, it is well known that GPCRs are expressed in many different 
tissues and regions, including in the brain. nGPCR-x mRNA transcripts may found in 
5 many other tissues, including, but not limited to peripheral blood lymphocytes, pancreas, 
ovary, uterus, testis, salivary gland, kidney, adrenal gland, liver, bone marrow, prostate, 
fetal liver, colon, muscle, and fetal brain, and may be found in many other tissues. Within 
the brain, nGPCR-x mRNA transcripts may be found in many tissues, including, but not 
limited to, frontal lobe, hypothalamus, pons, cerebellum, caudate nucleus, and medulla, 
j o Sequences selected from the group consisting of SEQ ID NO: 1 to SEQ ID NO: 1 20 

will, as detailed above, enable screening the endogenous 
neurotransmitters/hormones/ligands which activate, agonize, or antagonize nGPCR-x and 
for compounds with potential utility in treating disorders including, but not limited to, 
thyroid disorders (e.g. thyreotoxicosis, myxoedema); renal failure; inflammatory 
15 conditions (e.g., Crohn's disease); diseases related to cell differentiation and homeostasis; 
rheumatoid arthritis; autoimmune disorders; movement disorders; CNS disorders (e.g., 
pain including schizophrenia, migraine; stroke; psychotic and neurological disorders, 
including anxiety, mental disorder, manic depression, anxiety, generalized anxiety 
disorder, post-traumatic-stress disorder, depression, bipolar disorder, delirium, dementia, 
20 severe mental retardation; dyskinesias, such as Huntington's disease or Tourette's 
Syndrome; attention disorders including ADD and ADHD, and degenerative disorders 
such as Parkinson's, Alzheimer's; movement disorders, including ataxias, supranuclear 
palsy, etc.); infections, such as viral infections caused by ffiV-1 or HTV-2; metabolic and 
cardiovascular diseases and disorders (e.g., type 2 diabetes, impaired glucose tolerance, 
25 dyslipidemia, obesity, anorexia, hypotension, hypertension, thrombosis, myocardnl 
infarction, cardiomyopathies, atherosclerosis, etc.); proliferative diseases and cancers 
(e.g., different cancers such as breast, colon, lung,e/c, and hyperproliferative disorders 
such as psoriasis, prostate hyperplasia, etc.); hormonal disorders (e.g., male/female 
hormonal replacement, polycystic ovarian syndrome, alopecia, etc.); sexual dysfunction, 
30 among others. 
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For example, nGPCR-x may be useful in the treatment of respiratory ailments such 
as asthma, where T cells are implicated by the disease. Contraction of airway smooth 
muscle is stimulated by thrombin. Cicala et al (1999) Br J Pharmacol 126:478-484. 
Additionally, in bronchiolitis obliterans, it has been noted that activation of thrombin 
5 receptors may be deleterious. Hauck et al (1999) Am J Physiol 277:L22-L29. 
Furthermore, mast cells have also been shown to have thrombin receptors. Cirino et al 
(1996) J Exp Med 183:821-827. nGPCR-x may also be useful in remodeling of airway 
structure s in chronic pulmonary inflammation via stimulation of fibroblast procollagen 
synthesis. See, e.g., Chambers et al (1998) Biochem J 333:121-127; Trejoe/ al (1996) J 

10 Biol Chem 271:21536-21541. 

In another example, increased release of sCD40L and expression of CD40L by T 
cells after activation of thrombin receptors suggests that nGPCR-x may be useful in the 
treatment of unstable angina due to the role of T cells and inflammation. See Aukruste/ 
al (1999) Circulation 100:614-620. 

35 A further example is the treatment of inflammatory diseases, such as psoriasis, 

inflammatory bowel disease, multiple sclerosis, rheumatoid arthritis, and thyroiditis. Due 
to the tissue expression profile of nGPCR-x, inhibition of thrombin receptors may be 
beneficial for these diseases. See, e.g., Morris et al (1996) Ann Rheum Dis 55:841-843. 
In addition to T cells, NK cells and monocytes are also critical cell types which contribute 

20 to the pathogenesis of these diseases. See, e.g., Naldini & Carney (1996) Cell Immunol 
172:35-42; Hoffman & Cooper (1995) Blood Cells Mol Dis 21:156-167; Colotta et al 
(1994) Am J Pathol 144:975-985. 

Expression of nGPCR-x in bone marrow and spleen may suggest that it may play a 
role in the proliferation of hematopoietic progenitor cells. See DiCuccioe/ al (1996) Exp 

25 Hematol 24:914-918. 

As another example, nGPCR-x may be useful in the treatment of acute and/or 
traumatic brain injury. Astrocytes have been demonstrated to express thrombin receptors. 
Activation of thrombin receptors may be involved in astrogliosis following brain injury. 
Therefore, inhibition of receptor activity may be beneficial for limiting 

30 neuroinfiammarion. Scar formation mediated by astrocytes may also be limited by 
inhibiting thrombin receptors. See, e.g, Pindon et al (1998) Eur J Biochem 255:766-774; 
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Ubl & Reiser. (1997) Glia 21:361-369; Grabham & Cunningham (1995) J Neurochem 
64:583-591. 

nGPCR-x receptor activation may mediate neuronal and astrocyte apoptosis and 
prevention of neurite outgrowth. Inhibition would be beneficial in both chronic and acute 
5 brain injuiy. See, e.g., Donovan et al (1997) J Neurosci 17:5316-5326;Turgeon et al 
(1998) J Neurosci 18:6882-6891; Smith-Swintosky et al (1997) J Neurochem 69:1890- 
1896; Gill et al (1998) Brain Res 797:321-327; Suidan et al (1996) Semin Thromb 
Hemost 22:125-133. 

The attached Sequence Listing contains the sequences of the polynucleotides and 

i 

10 polypeptides of the invention and is incorporated herein by reference in its entirety. 
Methods of Screening Human Subjects 

Thus in yet another embodiment, the invention provides genetic screening 
procedures that entail analyzing a person's genome -- in particular their alleles for the 
nGPCR-x of the invention -- to determine whether the individual possesses a genetic 
15 characteristic found in other individuals that are considered to be afflicted with, or at risk 
for, developing a mental disorder or disease of the brain that is suspected of having a 
hereditary component. For example, in one embodiment, the invention provides a method 
for determining a potential for developing a disorder affecting the brain in a human subject 
comprising the steps of analyzing the coding sequence of one or more nGPCR-x genes 
20 from the human subject; and determining development potential for the disorder in said 
human subject from the analyzing step. 

More particularly, the invention provides a method of screening a human subject to 
diagnose a disorder affecting the brain or genetic predisposition therefor, comprising the 
steps of: (a) assaying nucleic acid of a human subject to determine a presence or an 
25 absence of a mutation altering the amino acid sequence, expression, or biological activity 
of at least one seven transmembrane receptor that is expressed in the brain, wherein the 
seven transmembrane receptor comprises an amino acid sequence selected from the group 
consisting of SEQ ID NO:l to SEQ ID NO: 120, or an allelic variant thereof, and wherein 
the nucleic acid corresponds to the gene encoding the seven transmembrane Teceptor; and 
30 (b) diagnosing the disorder or predisposition from the presence or absence of said 
mutation, wherein the presence of a mutation altering the amino acid sequence, 
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expression, or biological activity of allele in the nucleic acid correlates with an increased 
risk of developing the disorder. 

By "human subject" is meant any human being, human embryo, or human fetus. It 
will be apparent that methods of the present invention will be of particular interest to 
5 individuals that have themselves been diagnosed with a disorder affecting the brain or 
have relatives that have been diagnosed with a disorder affecting the brain. 

By "screening for an increased risk" is meant determination of whether a genetic 
variation exists in the human subject that correlates with a greater likelihood of developing 
a disorder affecting the brain than exists for the human population as a whole, or for a 
10 relevant racial or ethnic human sub-population to which the individual belongs. Both 
positive and negative determinations (i.e., determinations that a genetic predisposition 
marker is present or is absent) are intended to fall within the scope of screening methods 
of the invention. In preferred embodiments, the presence of a mutation altering the 
sequence or expression of at least one nGPCR-x seven transmembrane receptor allele in 
15 the nucleic acid is correlated with an increased risk of developing mental disorder, 
whereas the absence of such a mutation is reported as a negative determination. 

The "assaying" step of the invention may involve any techniques available for 
analyzing nucleic acid to determine its characteristics, including but not limited to well- 
known techniques such as single-strand conformation polymorphism analysis (SSCP) 
20 [Orita et al t Proc Natl. Acad. Sci. USA, 86: 2766-2770 (1989)]; heteroduplex analysis 
[White et al, Genomics, 12: 301-306 (1992)]; denaturing gradient gel electrophoresis 
analysis [Fischer*/ al, Proc. Natl. Acad. Sci. USA. 80: 1579-1583 (1983); and Riesnere/ 
al, Electrophoresis, 10: 377-389 (1989)]; DNA sequencing; RNase cleavage [Myers et 
al, Science, 230: 1242-1246 (1985)]; chemical cleavage of mismatch techniques [Rowley 
25 et al, Genomics, 30: 574-582 (1995); and Roberts et al, Nucl Acids Res., 25: 3377-3378 
(1997)]; restriction fragment length polymorphism analysis; single nucleotide primer 
extension analysis [Shumakeref al, Hum. Mulat., 7: 346-354 (1996); and Pastinener al, 
Genome Res., 7: 606-614 (1997)]; 5' nuclease assays [Pease al, Proc. Natl Acad. Sci. 
USA, 97:5022-5026 (1994)]; DNA Microchip analysis [Ramsay, G., Nature 
30 Biotechnology?, 16: 40-48 (1999); and Chee et al, U.S. Patent No. 5,837,832]; and ligase 
chain reaction [Whiteley et al, U.S. Patent No. 5,521,065]. [See generally, Schafer and 
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Hawkins, Nature Biotechnology, 16: 33-39 (1998).] All of the foregoing documents are 
hereby incorporated by reference in their entirety. 

Thus, in one preferred embodiment involving screening nGPCR-x sequences, for 
example, the assaying step comprises at least one procedure selected from the group 
consisting of: (a) determining a nucleotide sequence of at least one codon of at least one 
nGPCR-x allele of the human subject; (b) performing a hybridization assay to determine 
whether nucleic acid from the human subject has a nucleotide sequence identical to pr 
different from one or more reference sequences; (c) performing a polynucleotide migration 
assay to determine whether nucleic acid from the human subject has a nucleotide sequence 
identical to or different from one or more reference sequences; and (d) performing a 
restriction endonuclease digestion to determine whether nucleic acid from the human 
subject has a nucleotide sequence identical to or different from one or more reference 
sequences. 

In a highly preferred embodiment, the assaying involves sequencing of nucleic 
acid to determine nucleotide sequence thereof, using any available sequencing technique. 
[See, e.g., Sanger et al, Proc. Natl. Acad. Sci. (USA), 74: 5463-5467 (1977) (dideoxy 
chain termination method); Mirzabekov, TIBTECH, 12: 27-32 (1994) (sequencing by 
hybridization); Drmanac et al, Nature Biotechnology, 16: 54-58 (1998); U.S. Patent No. 
5,202,231; and Science, 260: 1649-1652 (1993) (sequencing by hybridization); 
Kieleczawa et al, Science, 258: 1787-1791 (1992) (sequencing by primer walking); 
(Douglas et al, Bioleclmiques, 14: 824-828 (1993) (Direct sequencing of PCR products); 
and Akane el al, Biotechniques 16: 238-241 (1994); Maxam and Gilbert, Meth. Emymol, 
65: 499-560 (1977) (chemical termination sequencing), all incorporated herein by 
reference.] The analysis may entail sequencing of the entire nGPCR gene genomic DNA 
sequence, or portions thereof; or sequencing of the entire seven transmembrane receptor 
coding sequence or portions thereof. In some circumstances, the analysis may involve a 
determination of whether an individual possesses a particular allelic variant, in which case 
sequencing of only a small portion of nucleic acid - enough to determine the sequence of 
a particular codon characterizing the allelic variant - is sufficient. This approach is 
30 appropriate, for example, when assaying to determine whether one family member 
inherited the same allelic variant that has been previously characterized for another family 
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member, or, more generally, whether a person's genome contains an allelic variant that has 
been previously characterized and correlated with a mental disorder having a heritable 
component. 

In another highly preferred embodiment, the assaying step comprises performing a 
5 hybridization assay to determine whether nucleic acid from the human subject has a 
nucleotide sequence identical to or different from one or more reference sequences. In a 
preferred embodiment, the hybridization involves a determination of whether nucleic acid 
derived from the human subject will hybridize with one or more oligonucleotides, wherein 
the oligonucleotides have nucleotide sequences that correspond identically to a portion of 

10 the nGPCR-x gene sequence taught herein, or that correspond identically except for one 
mismatch. The hybridization conditions are selected to differentiate between perfect 
sequence pomplementarity and imperfect matches differing by one or more bases. Such 
hybridization experiments thereby can provide single nucleotide polymorphism sequence 
information about the nucleic acid from the human subject, by virtue of knowing the 

] 5 sequences of the oligonucleotides used in the experiments. 

Several of the techniques outlined above involve an analysis wherein one performs 
a polynucleotide migration assay, e.g., on a polyacryl amide electrophoresis gel (or in a 
capillary electrophoresis system), under denaturing or non-denaturing conditions. Nucleic 
acid derived from the human subject is subjected to gel electrophoresis, usually adjacent to 

20 (or co-loaded with) one or more reference nucleic acids, such as reference GPCR-x 
encoding sequences having a coding sequence identical to all or a portion of SEQ ID 
NOS: 1 to 120 (or identical except for one known polymorphism). The nucleic acid from 
the human subject and the reference sequence(s) are subjected to similar chemical or 
enzymatic treatments and then electrophoresed under conditions whereby the 

25 polynucleotides will show a differential migration pattern, unless they contain identical 
sequences. [See generally Ausubel et al (eds.), Current Protocols in Molecular Biology, 
New York: John Wiley & Sons, Inc. (1987-1999); and Sambrooker al, (eds.), Molecular 
Cloning, A Laboratoiy Manual, Cold Spring Harbor, New York: Cold Spring Harbor 
Laboratory Press (1989), both incorporated herein by reference in their entirety.] 

30 In the context of assaying, the tenii "nucleic acid of a human subject" is intended 

to include nucleic acid obtained directly from the human subject (e.g., DNA or RNA 
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obtained from a biological sample such as a blood, tissue, or other cell or fluid sample); 
and also nucleic acid derived from nucleic acid obtained directly from the human subject. 
By way of non-limiting examples, well known procedures exist for creating cDNA that is 
complementary to RNA derived from a biological sample from a human subject, and for 

5 amplifying (e.g., via polymerase chain reaction (PCR)) DNA or RNA derived from a 
biological sample obtained from a human subject. Any such derived polynucleotide which 
retains relevant nucleotide sequence information of the human subject's own DNA/KNA 
is intended to fall within the definition of "nucleic acid of a human subject" for the 
purposes of the present invention. 

10 In the context of assaying, the term "mutation" includes addition, deletion, and/or 

substitution of one or more nucleotides in the GPCR gene sequence (e.g., ascompared to 
the seven transmembrane receptor-encoding sequences set forth of SEQ ID NO:l to SEQ 
ID NO: 120, and other polymorphisms that occur in introns (where introns exist) and that 
are identifiable via sequencing, restriction fragment length polymorphism, or other 

15 techniques. The various activity examples provided herein permit determination of 
whether a mutation modulates activity of the relevant receptor in the presence or absence 

of various test substances. 

In a related embodiment, the invention provides methods of screening a person's 
genotype with respect to the nGPCR-x of the invention, and correlating such genotypes 
20 with diagnoses for disease or with predisposition for disease (for genetic counseling). For 
example, the invention provides a method of screening for an nGPCR-x hereditary mental 
disorder genotype in a human patient, comprising the steps of: (a) providing a biological 
sample comprising nucleic acid from the patient, the nucleic acid including sequences 
corresponding to said patient's nGPCR-x alleles; (b) analyzing the nucleic acid for the 

25 presence of a mutation or mutations; (c) determining a nGPCR-x genotype from the 
analyzing step; and (d) correlating the presence of a mutation in an nGPCR-x allele with a 
hereditary mental disorder genotype. In a preferred embodiment, the biological sample is 
a cell sample containing human cells that contain genomic DNA of the human subject. 
The analyzing can be performed analogously to the assaying described in preceding 

30 paragraphs. For example, the analyzing comprises sequencing a portion of the nucleic 
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acid (e.g., DNA or RNA), the portion comprising at least one codon of the nGPCR-x 
alleles. 

Although more time consuming and expensive than methods involving nucleic 
acid analysis, the invention also may be practiced by assaying one or more proteins of a 
5 human subject to determine the presence or absence of an amino acid sequence variation 
in GPCR protein from the human subject. Such protein analyses may be performed, e.g.. 
by fragmenting GPCR protein via chemical or enzymatic methods and sequencing ttoe 
resultant peptides; or by Western analyses using an antibody having specificity for a 
particular allelic variant of the GPCR. 

10 The invention also provides materials that are useful for performing methods of the 

invention. For example, the present invention provides oligonucleotides useful as probes 
in the many analyzing techniques described above. In general, such oligonucleotide 
probes comprise 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 2Q21, 22, 23, 24, 25, 26, 
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, or 

15 50 nucleotides that have a sequence that is identical, or exactly complementary, to a 
portion of a human GPCR gene sequence taught herein (or allelic variant thereof), or that 
is identical or exactly complementary except for one nucleotide substitution. In a 
preferred embodiment, the oligonucleotides have a sequence that corresponds in the 
foregoing manner to a human GPCR coding sequence taught herein, and in particular, the 

20 coding sequences set forth in SEQ ID NO: 3 to SEQ ID NO: 120. In one variation, an 
oligonucleotide probe of the invention is purified and isolated. In another variation, the 
oligonucleotide probe is labeled, e.g., with a radioisotope, chromophore, or fluorophore. 
In yet another variation, the probe is covalently attached to a solid support. [See generally 
Ausubel et at. and Sambrook et a!., supra.] 

25 In a related embodiment, the invention provides kits comprising reagents that are 

useful for practicing methods of the invention. For example, the invention provides a kit 
for screening a human subject to diagnose a mental disorder or a genetic predisposition 
therefor, comprising, in association: (a) an oligonucleotide useful as a probe for 
identifying polymorphisms in a human nGPCR-x seven transmembrane receptor gene, the 

30 oligonucleotide comprising 6-50 nucleotides that have a sequence that is identical or 
exactly complementary to a portion of a human nGPCR-x gene sequence or nGPCR-x 
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coding sequence, except for one sequence difference selected from the group consisting of 
a nucleotide addition, a nucleotide deletion, or nucleotide substitution; and (b) a media 
packaged with the oligonucleotide containing information identifying polymorphisms 
identifiable with the probe that correlate with mental disorder or a genetic predisposition 
5 therefor. Exemplary information-containing media include printed paper package inserts 
or packaging labels; and magnetic and optical storage media that are readable by 
computers or machines used by practitioners who perform genetic screening and 
counseling services. The practitioner uses the information provided in the media to 
correlate the results of the analysis with the oligonucleotide with a diagnosis. In a 
10 preferred variation, the oligonucleotide is labeled. 

In still another embodiment, the invention provides methods of identifying those 
allelic variants of GPCRs of the invention that correlate' with mental' disorders. For 
example, the invention provides a method of identifying a seven transmembrane allelic 
variant that correlates with a mental disorder, comprising steps of: (a) providing a 
15 biological sample comprising nucleic acid from a human patient diagnosed with a mental 
disorder, or from the patient's genetic progenitors or progeny; (b) analyzing the nucleic 
acid for the presence of a mutation or mutations in at least one seven transmembrane 
receptor that is expressed in the brain, wherein the at least one seven transmembrane 
receptor comprises an amino acid sequence selected from the group consisting of SEQ ID 
NO:l to SEQ ID NO: 120 or an allelic variant thereof, and wherein the nucleic acid 
includes sequence corresponding to the gene or genes encoding the at least one seven 
transmembrane receptor; (c) determining a genotype for the patient for the at least one 
seven transmembrane receptor from said analyzing step; and (d) identifying an allelic 
variant that correlates with the mental disorder from the determining step. To expedite 
25 this process, it may be desirable to perform linkage studies in the patients (and possibly 
their families) to correlate chromosomal markers with disease states. The chromosomal 
localization data provided herein facilitates identifying an involved nGPCR with a 

chromosomal marker. 

The foregoing method can be performed to correlate the nGPCR-x of the invention 
30 to a number of disorders having hereditary components that are causative or that 
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predispose persons to the disorder. For example, in one preferred variation, the disorder is 
a mental disorder. 

Also contemplated as part of the invention are polynucleotides that comprise the 
allelic variant sequences identified, by such methods, and polypeptides encoded by the 
5 allelic variant sequences, and oligonucleotide and oligopeptide fragments thereof that 
embocjy the mutations that have been identified. Such materials are useful in/?? vitro cell- 
free and cell-based assays tor identifying lead compounds and therapeutics for treatment 
of the disorders. For example, the variants are used in activity assays, binding assays, and 
assays to screen for activity modulators described herein. In one preferred embodiment, 

10 the invention provides a purified and isolated polynucleotide comprising a nucleotide 
sequence encoding a nGPCR-x receptor allelic variant identified according to the methods 
described above; and an oligonucleotide that comprises the sequences thai differentiate the 
allelic variant from the nGPCR-x sequences set forth in SEQ IDNO:l to SEQ ID NO: 120. 
The invention also provides a vector comprising the polynucleotide (preferably an 

15 expression vector); and a host cell transformed or transfected with the polynucleotide or 
vector. The invention also provides an isolated cell line that is expressing the allelic 
variant nGPCR-x polypeptide; purified cell membranes from such cells; purified 
polypeptide; and synthetic peptides that embody the allelic variation amino acid sequence. 
In one particular embodiment, the invention provides a purified polynucleotide comprising 

20 a nucleotide sequence encoding a nGPCR-x seven transmembrane receptor protein of a 
human that is affected with a mental disorder; wherein said polynucleotide hybridizes to 
the complement of a sequence selected from the group consisting of SEQ ID NO:l to SEQ 
ID NO: 120 under the following hybridization conditions: (a) hybridization for 16 hours at 
42 C C in a hybridization solution comprising 50% formamide, 1% SDS, 1 M NaCl, 10% 

25 dextran sulfate and (b) washing 2 times for 30 minutes at 60° C in a wash solution 
comprising O.lx SSC and 1% SDS; and wherein the polynucleotide encodes a nGPCR-x 
amino acid sequence that differs from a sequence selected from the group consisting of 
SEQ ID NO: 121 to SEQIDNO:240,by at least one residue. 

An exemplary assay for using the allelic variants is a method for identifying a 

30 modulator of nGPCR x biological activity, comprising the steps of. (a) contaciing a ceil 
expressing the allelic variant in the presence and in the absence of a putative modulator 
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compound; (b) measuring nGPCR-x biological activity in the cell; and (c) identifying a 
putative modulator compound in view of decreased or increased nGPCR-x biological 
activity in the presence versus absence of the putative modulator. 

Additional features of the invention will be apparent from the following Examples. 

5 Examples 1 and 2 are actual while the remaining Examples are prophetic. Additional 
features and variations of the invention will be apparent to those skilled in the art from the 
entirety of this application, including the detailed description, and all such features are 
intended as aspects of the invention. Likewise, features of the invention described herein 
can be re-combined into additional embodiments that also are intended as aspects of the 

10 invention, irrespective of whether the combination of features is specifically mentioned 
above as an aspect or embodiment of the invention. Also, only such limitations which are 
described herein as critical to the invention should be viewed as such; variations of the 
invention lacking limitations which have not been described herein as critical are intended 
as aspects of the invention. 
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EXAMPLES 

EXAMPLE 1: IDENTIFICATION OF nGPCR-X 

A. Database search 

The Celera database was searched using known GPCR receptors as query 
20 sequences to find patterns suggestive of novel G protein-coupled receptors. Positive hits 
were further analyzed with the GCG program BLAST to determine which ones were the 
most likely candidates to encode G protein-coupled receptors, using the standard (default) 
alignment produced by BLAST as a guide. 

Briefly, the BLAST algorithm, which stands for Basic Local Alignment Search 
25 Tool is suitable for determining sequence similarity (Altschul et ah, J. Mol. Biol., 1990, 
215, 403-410, which is incorporated herein by reference in its entirety). Software for 
performing BLAST analyses is publicly available through the National Center for 
Biotechnology Information (http://www.ncbi.nlm.nih.gov/). This algorithm involves first 
identifying high scoring sequence pair (HSPs) by identifying short words of length W in 
30 the query sequence that either match or satisfy some positive-valued threshold score T 
when aligned with a word of the same length in a database sequence. T is referred to as 
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the neighborhood word score threshold (Altschul et al, supra). These initial 
neighborhood word hits act as seeds for initiating searches to find HSPs containing them. 
The word hits are extended in both directions along each sequence for as far as the 
cumulative alignment score can be increased. Extension for the word hits in each 
5 direction are halted when: 1) the cumulative alignment score falls off by the quantity X 
from its maximum achieyed value; 2) the cumulative score goes to zero or below, due to 
the accumulation of one or more negative-scoring residue alignments; or 3) the end of 
either sequence is reached. The Blast algorithm parameters W, T and X determine the 
sensitivity and speed of the alignment. The Blast program uses as defaults a word length 

10 (W) of 11, the BLOSUM62 scoring matrix (see Henikoff et al., Proc. Natl. Acad. Sci. 
USA, 1992, 89, 10915-10919, which is incorporated herein by reference in its entirety) 
alignments (B) of 50, expectation (E) of 10, M=5, N=4, and a comparison of both strands. 

The BLAST algorithm (Karlin et al, Proc. Natl. Acad. Sci. USA, 1993, 90, 5873- 
5787, which is incorporated herein by reference in its entirety) and Gapped BLAST 

15 perform a statistical analysis of the similarity between two sequences. One measure of 
similarity provided by the BLAST algorithm is the smallest sum probability (P(N)), which 
provides an indication of the probability by which a match between two nucleotide or 
amino acid sequences would occur by chance. For example, a nucleic acid is considered 
similar to a GPCR gene or cDNA if the smallest sum probability in comparison of the test 

20 nucleic acid to a GPCR nucleic acid is less than about 1, preferably less than about 0.1, 
more preferably less than about 0.01, and most preferably less than about 0.001. 

Homology searches are performed with the program BLAST version 2.08. A 
collection of 340 query amino acid sequences derived fromGPCRs was used to search the 
genomic DNA sequence using TBLASTN and alignments with an E-value lower than 0.03 

25 were collected from each BLAST search. The amino acid sequences have been edited to 
remove regions in the sequence that produce non-significant alignments with proteins that 
are not related to GPCRs. 

Multiple query sequences may have a significant alignment to the same genomic 
region, although each alignment may not cover exactly the same DNA region. A 

30 procedure is used to determine the region of maximum common overlap between the 
alignments from several query sequences. This region is called the consensus DNA 
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region.' The procedure for determining this consensus involves the automatic parsing of 

the BLAST output files using the program MSPcrunchto produce a tabular report. From 

this tabular report the start and end of each alignment in the genomic DNA is extracted. 

This information is used by a PERL script to derive the maximum common overlap. 
5 These regions are reported in the form of a unique sequence identifier, a start and the end 

position in the sequence. The sequences defined by these regions were extracted from the 

original genomic sequence file using the program fetchdb. 

, The consensus regions are assembled into a non-redundant set by using the 

program phrap. After assembly with phrap a set of contigs and singletons were defined as 
10 candidate DNA regions coding for nGPCRs. These sequences were then submitted for 

further sequence analysis, i 

Further sequence analysis involves the removal of sequences previously isolated 
and removai of sequences that are related to olfactory GPCR's. 

15 nGPRCR-x cDNAs were sequenced directly using an AB1377 fluorescence-based 

sequencer (Perkin-Elmer/Applied Biosystems Division, PE7ABD, Foster City, CA) and 
the ABI PRISM™ Ready Dye-Deoxy Terminator kit with Taq FS™ polymerase. Each 
ABI cycle sequencing reaction contained about 0.5 ug of plasmid DNA. 
Cycle-sequencing was performed using an initial denaturation at 98^C for 1 minute, 

20 followed by 50 cycles using the following parameters: 98°C for 30 seconds, annealing at 
50°C for 30 seconds, and extension at 60°C for 4 minutes. Temperature cycles and times 
were controlled by a Perkin-Elmer 9600 thermocycler. Extension products were purified 
using Centriflex™ gel filtration cartridges (Advanced Genetic Technologies Corp., 
Gaithersburg, MD). Each reaction product was loaded by pipette onto the column, which 

25 is then centrifuged in a swinging bucket centrifuge (Sorvall model RT6000B tabletop 
centrifuge) at 1 500 x g for 4 minutes at room temperature. Column-purified samples were 
dried under vacuum for about 40 minutes and then dissolved in 5ul of a DNA loading 
solution (83% deionized formamide, 8.3mM EDTA, and 1.6 mg/ml Blue Dextran). The 
samples were then heated to 90<C for three minutes and loaded into the gel sample wells 

30 for sequence analysis using the ABI377 sequencer. Sequence analysis was performed by 
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importing ABI377 files into the Sequencer program (Gene Codes, Ann Arbor, MI). 
Generally, sequence reads of 700 bp were obtained. Potential sequencing errors were 
minimized by obtaining sequence information from both DNA strands and by 
re-sequencing difficult areas using primers annealing at different locations until all 
5 sequencing ambiguities were removed. 

The following Table 5 contains the sequences of the polynucleotides and 

i 

polypeptides of the invention. The transmembrane domains withm the polypeptide 
sequence are identified by underlining. 



TABLE 5 

The following DNA sequence Seq-2157 <SEQ ID NO. 1> was identified in H. 
sapi ens i 

TTAATCTTTGGGATCCTTTCCCTGACTCTGCAGCTGGGGGCCACCCCTCCCCAACCTGGT 
AGCCAGCTGGGGGTCTAGTCTTTGGTAGGTTAAAGCAGAAGGTCTfcTGGACTAGGACATC 
' CTACGCATAGTGAGGGCTGAGGTACCATAATGACAAATGGAGATTATGTGAAAGTTTATA 
| TACTGAATGTTGAGGAATTCAGCCTTGCCCTCATCTCCCCTTAACAAGATGCAGACACCT 
GGATGCAAAACCCCCAGCAGGATGGTCTGGGAGAAAATCAGGAATGATTACACAGAAAAC 
TATGCAAAAACAAGGCAATTATCAATTCCAGGCAAAACAAAATGCTGTGCATGAAAGGAG 
GTTATCACATGATGCTTACATTGTTAAAATAACTTAAGACCTAACCAAAATTATGGTACC 
TATACAGGGAAGATGATGGGGCAGGGAAGGGGATTTTAAAAAACTAATTCTTTGTTCTCT 
! GAAGTAGAAAATCAGAAGATAATGTTTAAAA 

The following amino acid sequence <SEQ ID NO. 121> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 1: 

LNI IF*FSTSE NKELVF*NPL PCPIIFPV*V P*FWLGLKLF *QCKHHVITS 
FHACHFVLPG IDNCL VFA* F 5V*SFI J IFSQ TILLGVX.HPG VCILLRGDEG 
KAEFLNIQYI NFHIISICKY GTSALTMRRK S*SRDLLL*P TKD*TPSWLP 
! GWGGVAPSCR VRERIPKI 



The following DNA sequence Seg-2158 <SEQ ID NO. 2> was identified in H. 
sapi ens: 

GCCTGGTTGGTCATGCAGGCCTTTGCAGGCAATGTGAGCTGTCAGTCTAGGGGAAAGTGC 
AGAAGTGCCTTAAACTGGGGGCCTGATATGATCAGATTTCAGCTGTGAAAAAAATCACAA 
CTGGATTCAAAAACAGGGTGCAGAGTAGAGAGGGTGTCATGTGGATGTGGACAAATTCAG 
GACTATTACAATTTTCCAGGCAAGAGAAAATGGCACCTGGACCTGGAGGGTGATTGTGAC 
AGCAGTGGAAAAAGTGGATGAATTCCAAACACTTGGAGAAGAAACATCCCATCCACATGT 
CTTGCTGGTGGATTAGCTGGGCCTGGGGGCAGAGGGAGAGACTAGTGTCAGGGATGACTC 
CATGGTTCTAACCCGATTGGGTCTTGAAAGTACCTGGGCACAAAAAAATGATGAGTGTGT 
GAGGTAATTGATATGTTACTTACCTTAAGTTAGCCATTCCACAATGTACCCATATATTAA 
AATATGATGTTTATATATTTTTTTATTCATTAAAGAAATAATTTTTAAGTACCTAGGACA 
GTTTTTAAAAATATTGATGCCAGATTCCCATCTCTAGAGATTCTGATTTAATTGGTCTGC 
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TGCTGGGGTTGGAGGAGAGGGTAAGTGGTTGCGGCAGC 

The following amino acid sequence <SEQ ID NO. 122> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 2: 

LPQPLTLSSNPS SRPIKSESLE MGIWHQYF*K LS*V*KNYFF NE*KNI*TSY 
FNIWVHCGMA NLR* VTYQLP , KTLI I FLCPG TFKTQSG*NH GVIPDTSLSL 
CPQAQLIHQQ DMWMGCFFSK ■ CLEFIHFFHC CHNHPPGPGA IFSCLENCNS 
PRFVHTH MTP' SIiLCTLFLNP WIFFTAEI* SYQAPSLRHF CTFP*TDSSH 
CLQRFf*PTR 



The following DNA sequen ce Seq-2159 <SEQ ID NO. 3> was identified in H. 
sapiens-. 

CCTCTGTCCTCGACATGTCCTGTAAGCTGGAAGCCGGGATCAGATTCAGATCCATTTTTA 
TTTTAAGTGTTATGCAAAAAGACACCCAGTGAAGGTGTTAGAATGAGCCATCGCAGTGGA 
TGG GGTTCG CAGGACCC CTGCGGAAGGGGGACGTTTAAGGGGCAAGCGGAAAAGGAGACA 
CCTGGAATGGGGGAGGAGGAGCAGCGGGGCGAGGCGGGGGCGGTGCCGCGTGGTCTGCGA 
GCCCGGATATTCCCTGGGGAGCGCACCTGCGACTTCACCTCCAGTCCCTCCCCGGCTGGG 
GCAGCGGGGCGCGGGCGCTCGGGAGAGGTGGCGCTGCCTACTCGGCCTCATCTTGCTGAd 
AATGCGACGGGGCGACAGCTTCCTGTCTTTTCCAGTGGCTTTTGGCATCCCCAGAGGAAA 
AAACGGGGAGACCCGCTTTGGCCTCAGGAAGCGCAGAAACACTGTCCTGGCTCCGCGCGC 
AAGGGCGAGAACCTAGGGGACCCGCCTAAAGCGCCGTTGGGGCTGAGCACCGAACTCGCA 
CAGCTCCGGGCAGCGACCCGCGATGCGGCATCCTTCCGTCCGGTCGGAGCCCTCCTAGCC 
CTCAGCGCGTCTATTCCTAGCTTCGGTCCCCGCAGCCATATAAGCAATGACACCCTCGCC 
GACTCGCCTGCCAGCTTGGCCGCCTCCCTGCAGAGGGCTGACGCTTC 

The following amino acid sequence <SEQ ID NO. 123> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 3: 

SVSPL QGGGQAGRRV GEGVIAYMAA 

GTEARNRRAE G*EGSDRTEG CRIAGRCPEL CEFGAQPQRR FRRVP*VLAL 
ARGARTVFLR FLRPKRVSPF FPLGMPKATG KDRKLSPRRI LSKMRPSRQR 
HLSRAPAPRC PSRGGTGGEV AGALPREYPG SQTTRHRPRL APLLLLPHSR 
CLLFRLPLKR PPSAGVLRTP STAMAHSNTF TGCL»FA*HLK *KWI*I*SRL 
PAYRTCRGQR 



The following DNA sequen ce Seq-2160 <SEQ ID NO. 4> was identitied in H. 
sapiens: 

TTTC^CTCTTTAATTCTTCCTTTTATCATTAAAAAGGCATGAATTATCGTGCTGTATAAA 
^AGAAAAATATGATAATGTGTGTGCATCTTGAAGAAGAAGGCTCTCATTCCATTTAAAAA 
ATAAATTCCAGATTAGGAGGAGCCAGATTGTAACATTTTGGATCTACGACCGCTATTTGC 
TTTGCCACCTGAATGACACAAAGAACACTGTTTGTGCAGTGTTGTGTGTGCCTCTTTATA 
GAACTTGCATGTTTTCCAATTTGTATACATGCATACTTTGTTTTATTGTACTTTATTGCA 
CTTCTCAGATTTTACAAAGATTTGAAGGTTTGTAGCAACCCTGCATAGATCAAATCTGTT 
GGCCTAATTTTTCCAACAGCATTTTCTCATTTTATGTCACATATTGATAATTATTGCAAT 
ATTTCAAGGTTTTCATCATTATTTTATCTGGTATGG 

The following amino acid sequence <SEQ ID NO. 124> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 4: 
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SLFNSSF Y H * KGMNYRA V*IEKYDNVC AS*RRRLSFH LKNKFQIRRS 
QIVTFWIYDR YLLCHLNDTK NTVCAVLCVP LYR TCMFSNL YTCILCFIVL 
YCTSQILQRF EGL*QPCIDC ICKPNFSNSI FSFYVTY**L LQYFKVFIII 
LSGM 



The following DNA sequence Seq-2221 <SEQ ID NO. 5> was identified in H . 
sapiens : 
i 

I ATAGGCCAJ^CAAGGTGTGATVATG'TCACCTCTTGTATTTTACGTCGAGGCCAGCGTGAACA 
J GATTTXAAGTCTGGTTTCXGTAG GGCTCCATGGCAAGGGGGCTGGTGGGGCACCA7^AGAC 
AGACATTTCCTGCAAGGCTGAGGGCGCCGGCCTGCCTTTCCCAGTGCTTCCAGTTCACTG 
CCGTTTGGCTGCCAGGAAGGCTAATGTCTGACACGCCCTCTTTTGGCATCAAATAACCAA 
AACTAGTCAGTTCTAGTAAATTTAGAAATTTACCAAGAGCTGGAGTCCCCTTTTCATTAA 
ATCCATATGCTTACTGGAAGCTAACGGGGGTCATAATACAATATATTGAATGAGACAAAC 
ACTATGAAAAGAATTACACTAATTTTTGTTGTAGTAAAATCACAAACTTTCATTTGCATG 
ATGAAAAAATACATATTGAGGCAGAACTCTACGATTGGCATGTTAGGTATGAAATTAAAG 
GCCTGGGAGCATGAAATCGTCCTTTAGTATCTGGGGCTGATAAGATTTTTAATCACTTTT 
ATATGAGACCACAGATTATTTATAATCGACTCACTTAAATAGTCTAACTGATATGGTTGA 
GGTAACTTTAAAACATTTTTTGCTGAATGACTCACCC 

The following amine acid sequence <SEQ ID NO. 125> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 5: 

V SHSAKNVLKL PQPYQLDYLS ESIINNLWSK IKVIKNLISP 

ry*rt:scso AF NFIPNMPI vefclnmyff im ckkvcdft ttkisvilfi 

VFV5FNILYY PP R*LPVSIW I**KGDSSSW *ISKFTRTD* FWLFDAKRGR 
VRH*PSWQPN GSELEALGKA GRRPQPCRKC LSLVPHQPPC HGALQKPDLK 
SVKAGLDVKY NTSHFTPCWP 



The following DNA sequence Seq-2222 <SEQ ID NO. 6> was identified in H . 
sapiens : 

TTTTATTCTCCTCTGTACCCTTCTGCTTATCAGAATATCTTCCATAGATACTGGTTTGTA 
ATAGATTATAAATAATTTACATGTGGCTGAAAATGTCCCCATAGCTAGACAAAGTGAAAT 
TCTGTTTCCTGACCAACATTCCCCCATCTTACTCTCTAAAGGTAACCACTGCTACACTGA 
TTTATTTATTTTTAAGATACCAAACTGCAATCACAGAATAACACTGATGTGCTAGTTGTG 
TTCTTCACATAACAAGGTGCACACTTTAAAAAATCATTTTCATTAAGCTATTATTTAGGT 
AAAGTAAAATTCACTCTCT7TAATGTACAGTTCTTCAAGTCTTGAAAAGTGCATACAGTT 
GTGTAAGTATTACCAAAATCAAGCCATACAACAGTTGCATCACTCCAAAAAGGGGCATCC 
TGTGCCCCTTTGCAATCAGCCTGTTCTCCACACCCCAACCCTGGCAATGAACTATTTGTT 
TTCTGACCCTCCAATTTTGATAGCTGTAGGTTTTCATTTTGCATTTTCATTTTAATTCTG 
TTCTATGTATTTTTTATTTCCCTTGAGGCTTCCTCATTGACTCATAAATTAACTAGATAT 
GTGTTTAATTTCCAAGTTCTTGGAGACTTTTTCTGTT 

The following amino acid sequence <SEQ ID NO. 126> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 6: 

t recur, FCLSEYLP*! LVCNRLi* 1 1 Y 

MWLKMSP*LD KVKFCFLTNI PFSYSLKVTT ATLI YLFLRY QTAITE*K*C 
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ASCVLHITRC TL*KIIFIKL LFR*SKIHSL *CTVLQVLKS AYSCVSITKI 
KPYNSCITPK RGILCPFAIS LFSTPQPWQ* TICFLTLQF* *L*VFILHFH 
FNSVLCIFYF P*GFLIDS*I N*ICV*FPSS WRLFL 



The following DNA sequence Seq-2223 <SEQ ID NO. 7> was identified in H. 
sapiens: 

CAAATTTTTAATTTATCAGGCCCACGATGGGACGAATCACCTTCAGATTCCTTTATTTCT 
CACAAACGAACATGGCAGCCApCGAGGATCTGTCGTGAATGTGTGGGTGAGGCACACACG 
CCACCACTGCCTTCGAAAGGCGCAATGACAAGGTTCACCCAACAAATACACAATAGGTTG 
GGGGAGACAATATATGTATTTTCGGTTGGCATTTCAAATTATGCTGTGTTTATTCTAATG 
TTAAAATCAATTTGTATTCTTCCACATATACAGCCACCTCTTAATAGTACATTTGAGAAT 
TCTTTTTCCTGCTTCCCGGTCAGGACTGGGATTCAAAATCTGCCGTGGTTGATTAGCTTG 
CTGATTTTTAAAAATGAATTTTCCCTTTAAAAATAAATCCCTCTTTTGGGGGCAACTAAC 
GTTCTAACTTAGACCTTGGGAAGCTGTGGAATTTTATTCCTGTGTTCAACATCCAACCAA 
ACTGCTTCCCTTCAAGTACGACTGGAATTTGTAATATAATCATCAAATTTCTATCATGAA 
ACATTTG CAT CCATATTG AAG TG TCTACATTCAAGGG AA 

The followino amino acid sequence <SEQ ID NO. 127> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 7: 

FP* M*TLQYGCKC FMIEI **LYY 

KFQSYLKGSS LVGC*TQE*N STASQGLS*N VSCPQKRDLF LKGKFIFKNQ 
QANQPRQILN PSPDREAGKR ILKCTIKRWL YMWKNTN*F* H*NKHSII*N 
ANRKYIYCLP QPIVYLLGEP CHCAFRRQWW RVCLTHTFTT DPRWLPCSFV 
RNKGI *R*FV PSWA**IKNL 



The following DNA sequ ence Seq-2224 <SEQ ID NO. 8> was identitied in H. 
sapiens: 

CCTCCTTGGTGTCAGGGGAAACCAGCTCCCCATTCAAACCTTACTTGAATCATCCAGGCC 
CTGTTCCAATTGTTGGCCTGGCTCAAGTCTGGCCCATCTGCTGCTGAGCCCAGAGAGGGG 
TGCCGGGGTTAGCTGGGGACTGGGTTCGCCTGGCCTGGAGGGTATGAGAGGCTTCAGCCA 
GCCAGAGCCACTCTGTGCTGACAGTCCAGCATCTCAGTACTCAAAGCCCCCACATGCTTG 
TGAGATAGGGTTGGGGGGGTCAATGATTAAGGAATGCAGAGCCCTTGACAATCATACACG 
CATGCGCAGCTGGCCCATGCCCCTTGTCTGAAACCTTGGCTGCCTGCTCACCACCTTGAG 
CAAGAAGGCCAAGTTCCTTATGGCCTACAATGACCTCTCTGGCCCTGGGCCCCTCCCAGC 
GTCATCCCACTCCACTCCCTATTCCCACTTGTAGTTGTTGCTTGTCTCTGTGTTTTCATT 
AATGTCTTCTCTCTCTGCAGGGCTGCCTCCTGCTTATTCTTCCAGATATGGCTCTTACTT 

TCCTGACTACCTC 

The followino amino acid sequence <SEQ ID NO. 128> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO . 8: 

PPWCQGKPAP HSNLT*IIQA LFQLLAWLKS GPSAAEPREG CRG*L»GTGFA 

WPGGYERLQP ARATLC*QSS ISVLKAPTCL *DRVGGVND* GMQSP*QSYT 

HAQLAHAPCL KPWLPAHKLE QEGQVPYGLQ *PLWPWAPPS VIPLHSLFPL 

VWACLCVFI NVF SLCR AAS CLFFQIWLLL S*LP 



77 



BNSDOCID <WC_ 0166751A2_I.> 



WO 01/66751 



PCT/l! SO 1/07370 



The following DNA sequence Seq-2225 <SEQ ID NO. 9> was identified in H. 
sapiens: 

GCGCATATTACTATTTTAATGGTCAAAGTAACTCTGTGAGATGTGATTACACTGTTTTCC 
AGATAAATGACTTGTGGCTCAGTGTGGCCAAGTAACTTGTGTAAGGTTACACAGCAATCG 
ATTGGCAGATCAGGACTTGCATTCCAGTCTGACAAACTCCAAAGCTGTTGCTGAAGCAGC 
CTTTAAGGCACTGTACCTGATGATTGAAGATGACTGTTGCAAAAAAC^CGAATAGGGCATT 
TTGATAAAAGAAATGCTCTTTTGTGGCCAAAATATTTATGCTTCTTCCTCAGAGTTATGC 
CTTATTTTTCTGCTGTTGTATATTTTTACTTCCTACTTTGCCCAGAGAAGGAAAAATATA 
AC CC ACACT AAAGAACTGGAT C CATTTAAGTCATTAATTTCTCAAAGAGAAATCATG 

The following amino acid sequence <SEQ ID NO. 129> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 9: 

* FLFEKLM 

I T*MDPVL*CG LYFSFSGQSR K*KYTTAEK* GITLRKKKKY FGHKRAFLLS 
j KCPIRFFATV IFNHQVQCLK GCFSNSFGVC QTGMQVLICQ SIAV*PYTSY 
LATLSHKSFI WKTV*SHLTE LL*PLK* *YA 



The following DNA sequence Seq-2226 <SEQ ID NC . 10> was identified in 
H . sapiens-. 

j TTTCTGCAAGCTAGGAAGTGGACTCTCACCAAATAGTGAATTTTCCTGACTTTGATCTTG 
; GCCTCCCAACCTCCAGAACTGTGACAAATAAATATCTGTTGTTCTAGCTACCCAGTTATG 
; GTTTTTTGT7ATAGCAGCTCMTTTGACAMTACQTGGAC ACAAGCATTCATCTAGCAGT 
CACACAGATATAGAATTACAGACCACAGGAATAATAAAAAATGTACACTGTGCTTTTAAT 
AGAGTATATTGGGGGCCCCTTGGGCAGTACATGAGACTGCTTCTCTGACGATATGACAAA 
CTGAGCCCTGAGGGACTGGTAACAGTTAACCAAGTAAAGGATGAGGTAGCCTTTCAGGAT 
GGGGAAAGTGAATGCACTGAGGTCTTAAACCAAGAGGGAGAAACCCATCAGCTGACTGAA 
AGAAAAGCTAAGCCAAGGAATTTGAATATGTAGTCTAGAGAAGAGTGGGGTATGGTGGTG 
. GGATGGGAATGG 

The following amino acid sequence <SEQ ID NO. 130> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NC. 10: 

FLQARKWTLT K* * IFLTLIL ASQPPEL*QI NICCSSYPVM VFCYSSSI*Q 

AQ I 

] NICCSSYPVM VFCYSSS 
IRGKKHSSSS HTDIEIiQTTG 1 1 KNVHCAFN RVYWGPLGQY MRLLL*RYDK 
LSPEGLVTVN QVKDEVAFQD GESECTEVLN QEGETHQLTE RKAKPRNLNM 
* SREEWGKW GWEW 

The following DNA sequence Seq-223 0 <SEQ ID NO. 11> was identified in 
H. sapiens: 

! GAAAGGGATTCTGGTTATTCTTGGATTTTTTTTAATGACAATAAATTTGCAATCTTCAGA 
! CAATATGAAACATAATACTAAACAATATAGAAAGCTCCCTTTTAGGTTTAGTAACATTTC 
CACATTTGGTAGAGTCATCTCCCAGCTTCTGTGTTTCTGAAGTCTGATCACAATAAGAAA 
TTAAGCCTGTGACTGTTCTGTGAAGAATGAAAAGAACAATACACCCATCAACATGAAGGA 
ATGTCTACACCCCAAAACTAACCCCAGTCACAACATAATTTCCCTTGCCAAAGCCCTGCA 
GAGCTTGGAAAGCCACAT7CAAAAACACCAGCTTCATTATCCCATTAGCAGTAAGATGAG 
ACCTTATCAAGCATTTCATGTTTCATATCCTAAAAATAACCTAAGAATGTGAAAAAGTCA 
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ATAAAAATATTTTTAAGTACA CAAAATGAGCCXAAAAAATTGAGAATGCTTAATGCAAAA 
TGAAAGTCTTTATGGAAGGGTCCTGCTTGGAGAGAAGAGGACAAACTAAAACACCTTAAA 
TA^CAAAGGCTACTTGTGTACAGCTAAGCAGCTGGTCTCTCTTCTTTCTAAACTGGGAAC 
CGGAGATGTTTATGAGGAAAATATGAAGAAAAGGAGTAAAATTTTTCTCCTGGTACTTGT 

GCATGT 

The following amino acid sequence <SEQ ID NO. 13 1>. is the predicted 
amino acid Bequence derived from the DNA sequence of SEQ ID NO. 11: 

TCTSTR RKILLLFFIF SS*TSPVPSL ERRET SCLAV 

KK*PLIFKVF *FVLFSPSRT L^RLSFCIK HSQFFWLILC T*KYFY*LFH 
ILRLFLGYET *NA**GLILL LMG**SWCF* MWLSKLCRAL AREIML*L»GL 
VLGCRHSFML MGVLFFSFFT EQSQA*FLIV IRLQKHRSWE MTLPNVEMLL 
NLKGSFLYCL VLCFILSEDC KFIVIKKNPR ITRIPF 



The following DNA sequen ce Seq-2231 SEQ ID NO. 12> was identified in H. 
sapiens: ( 

TAAGAAACATAGAATTTTAAATGATAAATGCTATAGAAATAAGGAAAATATTTTAAAATA 
ACTTTAATCAGGTTTAAAAGTATGGAGTAAAACATTAAAACCAGTTAAAGTAAGAAGAAA 
AGGAAACATAAAATAGGTCATAACATAAMTAAAAATTAAAGTTGAAAGGCAAGAAGTTA 
CAAAGGGAATTAAAACAGAATAAATTAGAAACAAGATTTTCTAAAACTACATAGATGTGC 

AAAG GTGTGTTTT C AAT AATG AAG AG T AAAATT AT AG CTG AAAA C ATT CTGT G G AT A CG A 
GTCTTAAACAAGGTCTTCCTTAGCATGGAATTCCTCTTAATAAAGAGCCCACATTAACTC 
GCCAGCCATTCATCCATCTAGCTCGTGTGCCTTCTTCATCTTCATATCCTTGGAGTCTGG 
CACACTGTAGACATAGGTGCTTAATAGTTATAGAAAAAAATGAATAAATGTTCTGTGAAT 
GCCTTTTATTTACAAGACACCTTTTGGGAGATGTTTGCATAA 

The following amino acid sequence <SEQ ID NO. 132> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 12: 

YANISQ 

KVSCK*KAFT EKLFIFFYNY *APMSTVCQT PRI*R*RRHT S*MDEWLAS 
CGLFIKRNSM LRKTLFKTRI WPMFRATILL FIIENTPLHI YWLENLVSN 
LFCFNSLCNF LPFNFNFYFM L*PILCFLFF LL*LVLMFYS ILLNLIKVIL 
KYFPYFYSIY HLKFYVS 



The following DNA sequenc e Seq-2232 <SEQ ID NO. 13 > was identified in 
H. sapiens: 

AAGTTCACAAGTTTCTTATAAGAGTGTAACATAACATGTATCTCAAAGTTCCTGAGACAT 
GTAACTCAATATGGTTCTTGTAGAGCAGCAGAAAGAGGAATGTGAAGAAGCTTCCAGATA 
CATAATTCATGAGTGTCCGTAGACTCTAGGCTGAGTAGCTCCATCTGCCATTGTTTCCAA 
AGGGTAACACCCTTCCCTGATTGTGCTACAAGAAGTACCAGTGTGCTTTTGGTGTTCATG 
TCTAATATTCTCACTGCATCATAGCATTTATTTTTACAGGGAAGAAGAATCTATTACTCT 
GATTTACAGAAAACTGAAATGCCTGACTGTCCAAAATATATTTCCGCCCTGCAACCCCCT 
AAGCTTGATAGGAGCCAGAAGAAAGAAAAGGAAGCTGGGGCCAGGGAAGTTGCAAGGTCC 
CTGGGAGGGCAGGAAGGGACTTTCCCTAATGCTGCATACTAACTAACCATACACCGTTTT 

GACCGCTTTAATACTTAGTCTGCCAACTAAATC 
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The following amino acid sequence <SEQ ID NO. 133> is the predicted 
amine acid sequence derived from the DNA sequence of SEQ ID NO. 13: 

SSQVSYKSV T*HVSQSS*V M*LNMVLVEQ 

QKEECEEASR YIIHECP*TL G*VAPSAIVS KG*HPS LIVL QEVPVCFWCS 

CLIFSL HHSI YFYREEESIT LIYRKLKCLT VQNIFPPCNP LSLIGARRKK 

RKLGPGKLQG PWEGRKGLSL, MLHTN*PYTV LTALILSLPT K '' , 



The fallowing DNA sequence Seq- 22 3 3 <SEQ ID NO. 14 > v:as ide 
H. sapiens: , • 



CTGGAAAGGGCGAAAGTGGGAGGACTGTGTAGAACTTGGTTGTGGGCCAGCACCGGCTGC 
CGCTTGGTCCCCATGCCTGTGTTTTGTCATGAACTGCATTTCTGCAGGCCCAGCATTCTC 
TGTGGCTATTTTTTGCTGCAGAGATTCAGGCCACGGAGGAGGCTTTTTGTCTGTACACCC 
j TCAGCAATGAATGGCCACAGCAGCTGCCTGTTACAAATGCCTTCCTCTTTCTGAGCTGCT 
I GGCGTGTGAAGGGTTTTATAGGCGGCCTTGCTTCAGATGGAAATAGAACAGCTCTGAACT 
' TGCTACCTATTACCTAGAAGTCATTTTCTGTAGTTATTCCCTTTGTGGCACCATCAAGCA 
TGCACACCAGTAGCTGTCGAGGiTTTGGATATTTAACCAGCTCGTGTTCACACGCATGTG 
GGTTTCGCCTGTGCCTCTGTGAGACCTCTGGCTAGTACCCATGTGTGTTGGATCTCATGT 
GGCCTGTTtTCATTATTGGTATTGGCATTACACTTGAGACTGTGTGAGGGGCCGGGGTCC 
CAGTGCAG7CACCTCAGGACCCAGAGCTGACCTGAACAGAACTTCAGTTTTTC 

The following amino acid sequence <SEQ ID NO. 134> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 14: 

LERAKVGGLC RTWLWASTGC RLVPKPVFCH ELKFCRPSIL CGYFLLQRFR 

PRRRLFVCTP SAMNGKSSCL 1>QNPSSF*AA GV*RVL*AAL LQMEIEQL*T 

CYLLPRSHFL *LFPLWKHQA CTPVAVEGLD I*PARVKTHV GFACASVRPL 

; ASTHVCWISC GLFSLLVLAL HL RLCEGPGS qcshlrtqs* peqnfsf 



The following DNA sequence Seq-2234 <SEQ ID NO. 15> was identified in 
H. sapiens: 

CCAAGTCCAAGAACTGACCTGTAACTAGACTAGACTAAACTTCCTGAGACACGGACCATG 
TCTGCCATGTCCATTTTTGCATTCCCCATAAAGCACCATATCTAGCACACAGTACGTGCT 
CATTAACCCTGTGAAATGAATATATGACCCAACCCTGAGGTAAGTTAGCCTGCAAGTATA 
ACTTAATTAGGCACAATAATATCTGGGGAGAAGTCAGACCAATACCAACCACATAGATTA 
ATTACAGAACAGTCTCAGTTGGGGCCATGTTGAGAATCTGCTTACTGGTGTCTGCGCAGG 
AAAGGGTTAACGCAGCAGGTATGGGTTGCTCAAACCTTGCACATTCCAAAGAAAGGACTG 
GGCCCTTGACTGGCTCCTGGGAGGTGACCTTTGAGCCCTTGGAAGATCCTGCCTGGTTGA 
CTTTTTTTCTATGCCCCAGGCCTTAGGCCACACTATCAGTCTGACCAGTTTGTGCTAATA 
AAGTGATTTATGGTGAATGTCTGGTTTTGTATGCCTAAGGCCCTGCCTGGGCTGTGCACC 
AACAGTTTGACCTCTCAATAGCGTGGGGAACTAGAGACTGAGTGGCT 

The following amino acid sequence <SEQ ID NO. 135> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 15: 

If ("I ir>7 * r-iT TTT1T1 T 

D*TS*DTDHV CKVHFCIPHK APYLAHSTCS LTL*NEYMTQ P*GKLACKYN 

LIRKNNIWGE VR?IPTT*IN YRTVSVGAML RICLLVSAQE RVNAAGMGCS 
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^ LAH c K T7TPTr. PT.TftSWF.VTF EPLEDFAWL T FFLCPRP*AT LSV*PVCAN K 
VIYGECLVLY A* GPAWA VHQ QFDLSIAWGT RD*VA 



The following DNA seque nce Seq-2235 <SEQ ID NO. 16> was identified in 
H. sapiens: 

ATGATTTCTACACGATGATGTAATTTAGAAGTTGGGAATTCAGTGCCGTCATCCCAGTGA 
CTTTTGGTCAACCAAATAGTGAACTTAACCAACCTCTTTCACATTGTTGTGATACAGAAT 
CTGCCAGAGCTGAGGATATACjATTATTATATTGAAAAATAATGTGGCATGTTTTACTTTT 
TTGTTTCAGAACTTTTGGGAACTTATTTGCAAAGAAGTCCCCGCCATAAAGATCTATAAT 

CTTTT C AAC AAC CT ATTTGGG AAAATG CAT GAT AGGGC CGTGAAAAACATTATGTT CT AA 
GACAAAGGCCTAATATTATCATGAGCAGCCTAGAGTGATGGAGAGAACACTAAATGCTGA 
CTGGGTGCTGTTTTCAATGTGATCATCAAGTGGCCATGTGACCTTCAATGGATGCCAGCT 
TTCCATGAGGCTTCAACTCCTCATTAACGAATGAGCAAAATAATACTTACCTCAACTTCT 
TTCTAGGGCTATAGAGAAAAAAATGTTTAGAAAGAATGTAATATTTTAAGAGAGCATATT 
GTTCTTTATTGCCATAATAAAAGTAATCATAATCTACATTATGAGGATCACCTTGGTATA 
GTATTAAGCATGACACTGAGAAACAGGCGATGAGAGTTTCAGTTATGCCTTCTGAGTTT 

The followino amino acid sequence <SEQ ID NO. 136> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 16: 

KISTR*CNLE VGNSVPSSQ* LLVNQIVNLT NLFHIWIQN LPELRIYIII 

LKNNVACFTF LFQNFWELIC KEVPAIKIYN LFNNLFGKMH DRAVKNIMF 

DKGLILS*AA *SDGENTKC* LGAVFNVI I K WPCDLQWMPA FHEASTPH*R 

MSKIILTSTS F*GYREKNV* KECNILREHI VLYCHNKSNH NLHYEDHLGI 
VLSKTLRNRR *EFQLCLLS 



The following DNA sequen ce Seq-2236 <SEQ ID NO. 17 > was identified in" 
H. sapiens: 

GAACTGCTCCTTGCTTCCTTGCTCTATGCTCTATGACCTCATTTTTGTACCTTGTAATGT 
CTATGTCCAGAGGGCCACTCAGGGGCATAGGATTCTTTTCGTGCTTTTCTGCTCTGTGCT 
GTCAGGTCTTCTTAGCATCAGCCCTCATGTTGCCTGTGAATTGGCAATTGrTACACAGGA 
CGGAGATCTTAGAGATTTGGTACAGACAGACTGTTGAAGTGTTGAGTATGAGAGAAAAAC 
AGAAAATACCTTGAGTATGAGAGAAGAAACAGAAAATACCCTTTTGTCTTTCCCCCTTAT 
TTCCTTTGGCTGGTTTTACAGATTTCCTTAATT 

The followino amino acid sequence <SEQ ID NO. 137> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 17: 



TAPCFLALC SMTSFLYLVM SM SRGPLRGI 

G FFSCFSALC CQVFLASALtTlPV NWQLLHR TEILEIWYRQ TVEVLSMREK 
QKIP*V*EKK QKIPFCLSPL FPLAGFTDFL N 



The following DNA sequence Seq-2237 <SEQ ID NO. 1B> was identified in 
H. sapiens: 

CAGGCCCTGTCCCCTTACCCTGCAGGATGGAGGCAGAATCTGACCACCCCTGGTCCCAGC 
CACCATCGGAGTCTACCTGCGCCCCTTCCCGCTCAGTGCAGCTGCCTTTGTGCTTTTGTA 
CTCTGGGACC CTCTTGCTCAGAGCAAAAGCCAGTGTTCTTACAAGGCCTCCAGGACCCCA 
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CAGATCTGTGAGCCGGAGCCCAATCTCAAGCAGCCCTGCTTTGGAGAGAGACATGTGTGC 
AAGAGCCCTGGGGTCCCTGGTGGAGGAGGGCAGCCACCTCGGACCTCCGACCCAGCCCGG 
CCTCCTGAGGATGGAAGTCTCAGAGGGAGACCAGCGGGCAGGTAGAGCGGTCGCAAGCTG 

i ACCTTGCTGAGTCCCCAGTTCCTGCACACAGAGTTGTGAGCAATACTAGGGTTTTGTGTG 
AAGCCACTAAGCTTGGGAAGCCGGCAGCACCTGATGTATTGCACACTTAGCTGCTTAGTT 
ATTTTTCAGTCCCCACCCTGTCCTCTAGAATTACAGCTCCTCAAGGGCAGGGACTTGACT 
TCGCTCCCTGATGAGTCCCCAGCACCTAAACTGGTGTTTGACCAGTGACTGAGGCACTTG 

| GTAGATATTTAGCTTATTTGAGTATTAACTG 

j The ruliowiiiy diuj.nu auiu btsqueiiue <SEQ ID NC . 13o> ±b the piedif leu 
I amino acid sequence derived from the DNA sequence of SEQ ID NO. 18: 

VNTQIS*ISTK CLSHWSNTSL GAGDSSGSEV KSLPLRSCNS RGQGGD*KIT 
KQLSVQYIRC CRLPKLSGFT QNPSIAKNSV CRNWGLSKVS LRPLYLPAGL 
; PLRLPSSGGR AGSEVRGGCP PPPGTPGLLH TCLSPKQGCL RLGSGS^ICG 
VLEAL*EHWL LL*ARGSQST KAQRQLH*AG RGAGRLRWWL GPGWRFCLH 
PAG * GDRA 

t 

; The following DNA sequence Seq-2238 <SEQ ID NO. 19> was identified in 
H. sapiens: 

; TCATCTCACATAAAGTACAACCAAGCATTCTCAGAAAGTTCTTTGTGATGTGCGCATTCA 
ACTCACAGATTTGAATATTCCTTTTGAGAGAGCAGTTTTTAGTCAGTGTTTTTGTAGTAC 
CTGCAAGTGGATATTTGGAGCGATTTGAGGCCTAAGATGGAAAAGGAAATATCTTCACAT 

1 AAAAACTAGACAGAAGCATTCTCAGAAACTGCTTTGTGATGTATACATTCAACTCACAGA 
CTTGAAACTTTCTTTTGATAGACTAGTGTTGAAACACCCTTTTTGTAGAATCTGCAAGTG 
TTCATGTGGAGCACTTTGTTGCCTATTGTGGAAAAAGTACATATCTTCACATAAAAACTA 
GACAGAAGCATTCTCAGAAACTCCTTTGTGATGTGTGTGTTCAATTCACAGAGTTGAACC 

: TT TCTTTTGGTAGAGCTGTTTTGAAACACATCTTTTGTAGAATCTGCTTATGGATATAGG 
AAGCTCTTTCAGGAATTGGTGGTAAAAGGGATATCTTCACATACAAACTAGACAGAAGCA 
TTCTCAGAAACTGCTTTGTGATGTGTGCATTCAACTCACAGAGTTGAACATTTCCTTTCG 
AGAGAGCAGTT 

The following amino acid sequence <SEQ ID NO. 139> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 19: 

. N CSLERKCSTL *VECTHKKAV SENASV*FVC EDIPFTTNS 
KSFLYP*ADS TKDVFQNSST KRKVQLCELN THITKE FLRM LLSSFYVKIC 
TFSTIG NKVL HMNTCRFYKK GVSTLVYQKK VSSL*VECIH HKAVSENASV 
*FLCEDISFS ILGLKSLQIS TCRYYKNTD* KLLSQKEYSN L*VE CAKHKE 
LSENAWLYFM *D 

The following DNA sequence Seq-2239 <£EQ ID NO. 20> was identified in 
H. sapiens: 

j ACAGATGAGAAAATGTAGAACACTCCTTATAAAAGAAAATATAGGTAACCTAACTCATTT 
| TCAAGCGTTGACAATTCTTTTTGAATGCTTTACCACTGATGATCTGTGATCTCTGTGTGG 
I TACAAGATTTTCAAGGTCGC'i'UCTTGCI'GTGGTL'l'GGATAl'A'i'ATAL'Gol UL'L'UACCaAA 
I CTCATGCTGAAATTTGATCTCATTGAGGTAGTGTTGGGGGTTGGGGCCTAATGGGAGGAG 
j^TTCACGTCAT 
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The following amino acid sequence <SEQ ID NO. 140> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 20: 

R*EN VEHSL*KKI* V T*LIFKR*Q FFLNALPLMI 

CDLCWQDFQ GRSLLWSGYI YGFKQTKAEI *SK*GSVGGV? GLNIGGVKV 

The following DNA sequence Seq-2240 <SEQ ID NO. 21> was identified in 
H. sapiens: 1 

t 

TGTGTTTTATATATATGAAGATTGGAGTGGTGAAAGCCATCCTCCCATTGTGTTTGGTCA 
TTGCCATTTCAGTCCCCAGAACCACACTTAAAGGCTCTCTGGACCAGAGAAAATTCAGTT 
AAGTATGAAGTGGCTACGCCAGCCCAGAACTTGATTTTATTGACCTGAAGTAAAAGCCTC 
ACTTAGTACTTTTCTAAACAATTAAAGACGTGGTCCCCCACCTCCATTAAAAGATACAAG 
GATCAATAAGAATATTGAAACACGTCGATGAAAAAAAAATTACAGGTACTATTTTTCAGT 
GCTTTACTATATGCCTGGCCCAGTATTACATATTTTATAGATGTAGTTGCCCCAAAACCC 
TGAATATTAACTGCTATATTTCCTATTTTTATTTTTCAAATGAGATAATTGAACCTTAAA 
AAAAGCCAAGTAATTTTCCCA71ACCCAAAAGACAGAAAAAGCCAGGGTTTAAACTCAGCT 
TTCCAACTGCAAACCACTGCCTTATCTGGTATATCTGCCTTGGCCCAGATAGTGACCATC 
ACAGGTCTCAGAGTCCATTCAAAGATAAATATGTATTTGGATTTAAAGGTCAATTCATTC 
ACTTCATTGACAAGAAAATAGAAGCCCAGAAATAATAAGATACCCbGTGGAAAGAGCACC 
AATTACACCACCAGCCATCTTGAGCCCCAGTCCTGAGTGTACA 

The following amino acid sequence <SEQ ID NO. 141> is the predicted 
j amino acid sequence derived from the DNA sequence of SEQ ID NO. 21: 

CF IYMKIGWKA ILPLCLVIAI SVPRTTLKGS 

LDQRKFS*V* SGYASPELDF IDLK* KPHLV LF*TIKDWP HLH*KIQGSI 
RILKHVDEKK ITGTIFQCFT ICLAQYYIFY RCSCPKTLNI NCYISYFYFS 
NEIIEP*KKP SNFPKPKRQK KPGFKLSFPT ANKCLIWYIC LGPDSDHHRS 
QSPFKDKYVF GFKGQFIHFI DKKIEAQK** DTRWKEHQLH HQPS*APVLS 
V 

The following DNA sequence Seq-2241 SEQ ID NO. 22> was identified in H. 
sapi ens : 

CCCTGACGCTGAGCCCTAAATCACCACCAACAGCACACTCATGGCCAGTCTCTTGGTTGA 
ACTTTGCATGGTGCCACCTTTGATGCCCTTTAGTGACCCTCGTGCTCTTCAAATGAGAGA 
AATATCATTGTCTGCTGTTGCCATAGTCCCTTCTTCCCCAGGCAGAGGCCGAAGACTGAG 
GGGCTCACCAGCCAGCCTCAAAAGGCTTTGGTCCATGAAGCCCCCACACACTTCCTGTCC 
GTTCCCATTCACTCCAGGCTCTGGGCCCCCAGATCACTTACAATGGCCTTTTCCCGCCGC 
TTCCTGGCGTGCCGGATGCTTGGCGTTCTGTCTGAACACGGGCCTCTGCTCTCACATCTG 
TCAGTGAACAAGCAAAGCAGAGGCACTCACTCTCGGGAGATACCATGGGGGTGGGGGCGG 
ATCTGCTCCAGGACGC 

The following amino acid sequence <SEQ ID NO. 142> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 22: 

PDAEP 

*ITTN STLMA SLLVELCMVP PLMPF SDPRA LQMREISLSA VAIVPSSPGR 

GRRLRGSPAS LKRLWSMKPP HTSCPFPFTP GSGPPDHLQW PFPAASWRAG 
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: C LAFCLNTGL CSHICQ*T SK AEALTLGRYH GGGGGSAPGR 

The following DNA sequence Seq-2242 <SEQ ID NO. 23> was identified in 
H. sapiens: 

AAAACAGACCAAAAAACTGAAGGACTTTTACAGCACTCATTTCCAGdCAGAGGAAACTAG 
AAACGTTTGGTGGAAGAGGTGTCCTTTGAGCTGGCCCTTGAGGACTCTAATAGGGGATGA 
ATAACTGTAGAAAGCTGGATTATTCCAGGAGGCAGAAGGCACGGGGGCAAAAACATAGAG 
rtTAGGAGAGOCTArfiTTTTOCAAAGGAJ^GA^ 

AGAAAAAATATGGTGGAGTGGTGGGAAAAATGGGTTGGAATTAGGTTGGAACCAAATGGT ( 

AACACACAGGTCTGGAATGTGACTTTAAGAAGTTTAGAATATTTGATAGGTACCATTGAC 

CTACTGAAAAGCATTTGAGGAAGAAGGGCTTAATCAAAACCATGCTTTAGTGTGAACAAA 

CAAACAATAATCAGGGATATGTGACAACAAATATTTGATAAAATCTAATGTCAGGAAATA 

TTCTTGTTGTAACATAAGGAGAAAACTAGTAGGCTGTTGAAGTTTGATCCCCTGGAAGAA 

ATAATAAGAAAAATAAAATAATAAATTATAATAATAGCCAACCTTTGTTAAACTCATATT 

j ATGCACCAGGCTCTGTCTCCAAGTTCCTTATAATAACAATCGAGTATTCACTCTGTGAGT 

| CCAGGTTTGCTGCAA 

The following amino acid sequence <SEQ ID NO. 143> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 23: 

AANLDSQS EYSIVIIRNL ETEPGA* YEF 

NKGWLLL*FI ILFFLLFLFG DQTSTAY*FS PYVTTRIFPD IRFYQ IFWT 

YP*LLFVCSH *SMVLI KPFF LKCFSVGQWY LSNILNFLKS HSRP VCYHLV 

PT*FQPIFPT TPPYF F* AVT KIDY*SFFLC KT* ALLPLCF CPRAFCLLE 

, SSFLQLFIFY *SPQGPAQRT PLPFNVSSFL WLEMSAVKVL QFFGLF 



The following DNA sequence Seq-2243 <SEQ ID NO. 24> was identified in 
H . sapiens: 

TTTTTGTTACATGTGAGTGTGCACATGCACGTGTGCATGAGACTATGGGTTTAATTTCTT 
CAGATAATTCTCTATGTACATGGAAGTGCAAAAGCCCAAGAGTGAAGAACACAAACTGTG 
AAGTCATCGCTTAGAAGATATGACACATAATTATTAAGCTACAGTACTTAAGAGTGAGAT 
AATGGCACAAGAATAGACACATAAAACCTATGGAAACGTAACAAGGAGTCCAGAAATACA 
i GTCCAGAATTTTGACATTGTAGGTCATAGGAAAAAGTCGAATGCTTCCATAAATCATGCT 
GGAAAAACTAGTATCCATATTTATAAATAAAATGAAATTCAACTGCTACCTCACACAAAA 
ATTCGAACACCCCCATTCCCAATCAATCCAGCTGGATTATAGATATTCATAATTTAAGTC 
AAACAATTATAGAAGAAATACAGAAAGCTAAAGATATGATATCACATGTTATGGTATAAT 
TTGTTAACCAACATACACAATGTAAACTGTAAAGGAAAAGACTCATAAATCAATGTCTTT 
CAAAATTAAGAATGACTGGTAAACAAATGATCATGGACAGATCCCCGAAACAAGCAGCAC 
AAGGATGGGAGATATTTGCAAGATGGAGGAATGATATACAGGATATACAGCAATGGAGGA 
ATGAT AT AT AG G ATT A C AG C AA 

The following amino acid sequence <SEQ ID NO. 144> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 24: 

LL*SYISFLH CCISCISFLH 

t AWT cud 0 AA CFGDLSMIIC LPVILNFERH * FMSLFLYSL HCVCWLTNYT 

ITCDIISLAF CISSIIV*LK L*ISIIQLD* LGMGVFEFLC EVAVEFHFIY 

KYGY* FFQHD LWKHSTFSYD LQCQNSGLYF WT?CYV_SIGF MCLFLCHYLT 
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MCYC SLIIMC HIF*AMTSQF VFFTL GLLHF HVHRELSEEI KPIVSCTRAC 
AHSHVTK 



The following DNA sequ ence Seq-2244 <SEQ ip NO. 25> was identified in 
H. sapiens: 

AGACTATAGATAAATAAAAGGCAATACTTAGAGCAAAATATAATCCCCTAAATATTTTTC 
TTGGATTTTGATATCTTGTCCATATTGAAGAGATGCCCTAGAAACATATAGCTTCTCTCC 
TAACTTTACCATGTCCCAGGAGGAAATATTCCTAATGTTCTGTTCAAATTTTCCGTCCTT 
TTTAAGTCAGCCATTTTTGTTATAACTCAAAATGTTATATTTAATATATACCAGCTGTAT 
AAGAGTAACCTTGAATTTAGGATATGATAGACTAAAACGAAAAGCTTTTATCACAGCTTC 
CTATATACATTTTCATCAACTCATATGGTACACATCTGGGCCTTTGATAGCTATGTGTGT 
AAAAAAAT CC CTGTTAT CTT CAAAATT AATTTTAAATCTTGTGTTTTTCTCTTTTTCAGT 
CACTTAAAAGGATAAATATTAATGGACATAATCATGAAACTATCTGTGAAAGTCATTTGA 
AGA^AGTGATAAAGGCGTATTGACAGAATCTACATTTGATACATTGAAAAAAATCATTGA 
AAAAGAAGGCAGAAATAAATGAACAATGATTGAATACCAGTAAACTTGGTGCTTTGCACA 
CTGCCTTTGATTTCATTCTCCCAAAATATCTGGGAAATAGATATTATTTGTCATTTGCAG 

ATGAGAAAACTAAGGC , 

The following amino acid sequence <SEQ ID NO. 145> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 25: 

RL* INKRQYL EQNIIP*IFF LDFDILSILK RCPRNI*LLS *LYHVPGGNI 

PNVLFKFSVL FKSAIFVITQ NVIFNIYQLY KSNLEFRI** TKTKSFYHSF 

LYTFSSTHMV HIWAFDSYVC KKIPVIFKIN FKSCVFLFFS HLKG*ILMDI 

IMKLSVKVI* R***RRIDRI YI*YIEKNH* KRRQK*MNND 'IPVNLVLCT 



LPLISFSQNI WEIDIICHLQ MRKLR 



The following DNA seque nce Seq~2245 <SEQ ID NO. 26> was identified in 
H. sapiens: 

TTGAATAGATTTCTAGTAGTGAAATTGCTGAGCTGTGTGGTAAACGCATGTTTAATTTTT 
AAAGAAAATGCAAAACTTTCTAAAGTCATCAGATCAGACCATTTTACATTCTCACCAGCA 
ATGTGTGAGGGTTCCAGGTTTTTTGTCTTTTATTATAGCCATTCTATTTCATGTGTACTG 
TTATCTCATTATGGTTTTAATTTGTATTTTCTATTAGTTTTTCTGTTGCTGTGTAACAAA 
TTACCACAAACATAGCAGCTTAAAACAACATTCTTTTTATTCACAGTTTCCATGGGTTAG 
GAATCTGATTATAGGTTAACTAGGGTCTCTGTACAGGGTCTCACTGGGCTGAAATTAAAC 
TTGCATGGGACTGCAGTCTCATTTGAGGAGTTCCTCCTCCAGGCTCACTGGTTGTTGACA 
GAAATCAATTCCTTGATTTTGTAGGACAGAAGTCTCCATTTTCTTTTTGGCTATCAGCTA 
GGGACTGCTCTTAGCTTCTACAGGCCACCCTAGAGGGGTCCTTGCCTTGTGGCTCCTTCC 
AGAGGAAGTTCACCACCTGGTTGGTTGCAAAAGAATCCTTCTCACTTTTATTCT 

The following amino acid sequence <SEQ ID NO. 146> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 26: 

LNRFLWKLL SCWNACLIF KENAKLSKVI RSDHFTFSPA MCEGSRFFVF 
VYSHSISCVL _LSHYGFNLYF LLVFLLL CNK LPQT*QLKTT FFLFTVSMG 
ESDYRLTRVS VQGLTGLKLN LHGTAVSFEE FLLQAHWLLT EINSLIL*DR 
SLKFLFGYQL GTALSFYRPP *RGPCLVAPS RGSSPPGWLQ KNPSHFYS 
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; The following DNA sequence Seq-2246 <SEQ ID NO. 27> was identified in 
! H . sapi ens: 

TTAGTTATATTAGAAATACCTAAATCTAACTCACTAACAAACTTACATCATATAAATTGT 

TTTGTTTCAGATGGATTATTTGGTATAAATTTTAAAATCAATCAATTAAGATGTCTTGAA 

AGTTGTACTCTAGTCAAAATATTATACTAGGTAGATACTATGGAGGAAACAGAGAGGGCT ' ; 

GTTTAAGACATGGCCGCCTGCATTTATTAAGATGGGAATGAATCACTGGGAAACTGCAGA 

GACTGGAAAGGAGGACAGGTAAGACAAGATAGCCCTTCAGCAAATAAGAGGAGAAGGGTG 

AGAATrGAGATGTTGGCTAGGATTAAGGTTAAAATGGATGGGTATATATGGTCACAACTG 

GATTTTCAGGAATACTTGTAATCACAAACAGGCAATATCTTCCACTTCTCTTAAC 

The< following amino acid sequence <SEQ ID NO. 147> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NC. 27: 

LVILEIPKSN SLTNLHHINC FVSDGLFGIN FKINQLRCLE SCTLVK^LY 
VDTKEETERA V*DMAACIY* DGNESLGNCR DWKGGQVRQD SPSANKRRRV 
RIEKLARIKV KMDGYIWSQL pFQEYL*SQT GNIFHFS* 



The following DNA sequence Seq-2247 <SEQ ID NO.. 28> was identified in 
H. sapiens: 

! AAATGTGGGCAGAGGCGGATGTGTACTGGTTTGGAGCAGAGGTTTTTACGCCCAGCACAT 
; GGTATGCCAGGTCTTTTCCCTTTGCCATGAGACTGGTAATGTTTCGGCTAATAAGGGCTC 
i CATCAGCATGGTTACCAGAGTGAAGCTGGGGAGTTGTTTGGAAAAATTCCTGAATTAGCA 
GATCTGTACATCTCTGGGCTGAGGCTTGGGAACT7ATAGTTTTAGAAAATTCCCCAGGGA 
AAGTGTACAGACATCTGCAATTTACTTGGAAGTGGACAGGAAAAAGAGATGTACTGATGG 
ATGAATAGAGGGACAGATAAATAACAAGACAAGATATACAGGTTGGAGCACTCCTTATCT 
GAAATGCTTGGGATCAGAAGTGTTTTATATTTTAATTTTTTTTTATTTTGGGATACTTGC 
ATTATACTTA CT AGTTGAGCATCCCAAATCCTAAAATTCAAAATCCCAAATGCTCCAATG 
AGCAGTTCCTTTGAGCGTTACGTTGGCATG 

The following amine acid sequence <SEQ ID NO. 148> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 28: 

CQR 

NAQRNCSLEH LGF* ILGFGK LN**V*CKYF KIKKN*NIKH F*SQAFQIR£ 

APTC ISCLVI YLSLYSSIST SLFFVHF QVK CRCLYTFPGE FSKTISSQAS 

AQRCTDLLIQ EFFQTTPQLH SGNHADGALI SRNITSLMAK GKDLAYHVLG 

VKTSAFNQYT SASAHI 



The following DNA sequence Seq-2248 <SEQ ID NO. 29> was identified in 
H. sapiens: 

TTATAGCTTCTAAAAAATTTTTATTTAAATGTTTATAAACAGAAAAATTAAAGACTAAAA 
AAGACCTAACTCAAATTTTCTTTTTAAGTATTTTATGTTTTTAAAAGGAGTGACTGGTAT 
AAAACACCAGAAGAGCTCTTAATGTTTAATGATGAGATTTAAGCAATTGGTGGAAATTGG 
GAGCAGCAGCTCGATAGCTTCAAAGGCCTTCTCAAACCTCCACAGCTTAGGCTTCTATTA 
ATATCTCTGCTTGGCTTTGGGAGACAGAAGGTGAAGAAACCATAAACATTTAGAGTTGAT 
AGGGGTATAGAGAAGAAAACAGGATTAATAGGAGATACTATAACCCTGAGAATCCAGGTA 
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TGGTGGGATCTCAGCTCCAAGTTGACACAGGAACACAGTTCTCCACAACCAAGCTATGGA 
CAAATCTTAAGACTTCAGAGACCTGAGCAAGCGGAAGTTATCTTAGCAGTGACTGTGTCC 
AACACTTTCCCATGGTACATGGTCTCCTTAGCAGTGGATCTGGTAAGTGAC 

The following amino acid sequence <SEQ ID NO. 149> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 25: 

SLTR STAKETMYHG KVLDTVTAKI TSACSGL*SL KICP*LGCGE 
LCSCVNLELR SHHTWILRVI V SPINPVFFS IPLSTLNVYG F FTFCLPKPS 
RDINRSLSCG GLRRPLKLSS CCSQFPPIA* ISSLNIKSSS GVLYQSLLLK 
T*NT*KENLS *VFFSL*FFC L*TFK*KFFR SY 



The following DNA sequence Seq-2249 <SEQ ID NO. 30> was identified in 
H. sapiens: 

CGTAGTCATTTTTTTAGTTTGATGTAGCAAATGATTGAAAATAATCTAAATGCTGATCAA 
CAAGGAACTGGTGCAATATAGTACATAACATTTACACAATGAAATTTTATGCAACCAGTA 
AAGAATAAAATAGATCTATATGTTCTAATAAGGTAGATCTATATGTGCTAATTCTAAAAG 
ATATATTAAGTGAGAAAGTCAATAGGCAGAACAGTGTACAGAGTATGCTCTCATTTGTTT 
TAAAAATAAGGGTATAGATGCATATATATGTACATATATATACTTTCTATATATGCATAA 
AACTAATTGGCTCATTTAACTGAAAAGTTGAGGGTTGAGTTGTCCTTCAGACTATGTCCA 
GGGGCTCACAGGATGTTACTAGAAACTGCTCCTCACTCTGTAGCTTGACTGCACTTTTCT 
CTGTGTTGGCTTCATTGTCAGCTTCTTCCATGCCATGGCAGCTCCAGACTTTCACAGTTA 
CTGCAGTTCATGGCAGACACTATTGATCTCACTGTTCCTTTATTAAATATAACAGAGGAT 
TTCCAGTCTTGTTTGAGTTATTTGCCCATCCTGTGGATCCCTCACTGTGAATGGAGGGAT 

The following amino acid sequence <SEQ ID NO. 150> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 30: 

RSKFFSLM*Q MIENNLNADQ QGTGAI*YIT FTQ*NFMQPV KNKIDLYVLI 
R*IYMC*F*K IY'VRKSIGR TVYRVCSHLF *K*GYRCIYM YIYILSIYA 
N*LAKLTEKL RVELSFRLCP GAHRMLLE TA PHSVA*LHFS LCWLHCQL LP 
CHGSSRXiSQL LQFMADTIDL TVPLLNITED FQSCLSYLPI LWIPHCEWRD 



The follow ing DNA sequence Seq-2250 <SEQ ID NO. 31> was identified in 
H. sapiens: 

CGAGGCAGGGCTCTGAGCGGGTCATTGTAAGGCCTAAATTAATTGGTGGCGGTGGGAAGG 
AAGATGTGTGAGGGTCCACAGTGCTGGCAGGACCTGGCTTACAGGCACGAGCTATTAAGT 
GGCATATGGGGGAGGGTCAGGGTTTTTTTAGGAGCCTGTTGGATACTCAAGTGGAATTGC 
CTAGTGGACAGTTGTAACTGTGACTTAGAATCACCTTTGACTTTTTGTTCTGTCTTCCCC 
ATCCATTCCACTGGCTGCTGAATTTGATCATCTTTTTTACCTTAGTGCAGTCTCTCTGAC 
ATGGAACTTCTTTTCTGTTCCCTTCACCGTCCTGAACACACTCCTTGCCACATCAACCAT 
GCATATCTGTGTGTATGAAGGAGCACTATTTTATGCTTCTTTCCGCTCTGCC 

The following amino acid sequence <SEQ ID NO. 151> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 31: 

RGRALSGSL* GLN*LVAVGR KMCEGPQCWQ DLAYRHELLS GIWGRVRVFL 

GACWILKWNC LVDSCNCDLE SPLTFCSVFP IHSTGC*I*S SFLP*CSLSD 
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MELLFCSLHR FEHTPCHINH AYLCV*RSTI LCFFPLC 



The following DMA sequence Seq-2251 SEQ ID NO. 32> was identified in H . 
sapiens-. 

TATCAAGGTTACTCTGTGTGTTTATTTTACGCTCTAAGCCACCATrtGGTAACTTATAAA 
ACCTCTGAGACGCAGTCTTATCACATGAAGGATAACATGTCACACTCACCCGGTGAAGCC 
TAGATTGACATCAAACTCTGAGCAAAC-TAGAACCTTTGGGATTCAGAGCCTCTGATTCAG 
ATGCCAGTTACTCAGATGTTAGCTTTGAAGAGCTCTTTCCCCACCCACAGCCTGAGCAAA 
GCTCCATCAAAACGAGGTTGGCTTCAACCCCTTCCAAACCAGATTAGGTTTCACGGTCAA 
CACTGGCTGCTGGGAGCTGAGCAAGATGGTAGCGGCGCAGGTAGCAGAGGAGAATTCATG 
: GTGTCTATGCAGCCTGCCTTTCTCCCTGTGTGTTTTGCCTTCCCTTGTGTCATCTTAGTT 
j TTTTGGTTTGTCTTTCCTGTCCCACAATGTGTGAATTTCATGAACACGTATGCTTTGGCC 
AACGATGTATTGTAAATACGCAGAGCAGTGGCTGGCATGAGGTCAGTGCTCTAATGTTTG 
GGGAATTGTATTGAATCTGGTTTCATGCTATCTGATTCTTTCCACCAAAGCCTCCTACTG 
| GGTTATTGGGAGGAGCTTGTCATAGTGGGGTCA 

I The following amino acid sequence <SEQ ID NO. 152> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 32: 

i 

j YQGYSVCLFY ALSHHLVTYK TSETQSYHMK DNKSHSPGEA *IDIKL*AK 
NLWDSEPLIQ MPVTQMLALK SSFPTKSLSK APSKRGWLQP LPNQIRFHGQ 
HWLLGAEQDG SGAGSRGEFM VSMQPA FLPV CFAFPCVILV FWFVFPVPQC 
VKFMNTYALA NDVL* IRRAV AGMRSVL*CL GNCIESGFML SDSFHQSLLL 
GYWEELVIVG S 



The following DNA sequence Sec-2252 <SEQ ID NO. 33> was identified in 
H . sapi ens : 

GAGGGGAAGGTGGCTGGAGTACCCCTCCCCAACTCCTCCCCGGGGGTAGAAGGCCTTTTC 
TGGCAATGTCTGCATCCCTCCAAGACCCCAGTTCCTCCCAGGTAGCTCTTGCTCCACGGC 
TCCAGCCCCCATGGAGCTCTGTGAGTGCAATTATCCCCCCTTGTCCTCACAGCCATAGAG 
GTGGTGACTGCTTCTCACTTTTGCTAGTGTCTGGGTGCCTCACCTGCCTTATTTGTTTCC 
ATAACCCTTTCCACACCTCTAAAAGCTCTATGAGTAAAGTTTCCTCACTAGAACTATCTG 
GGGTGAATCCCTTTTCCCCTCCAGGAATCTAAGTGTGCAGTCCATGAGGTTAGCCTCGCA 
GGGCTCCCAGCAGGGCGGAGAAGTCCAGCTCAGAACTCTGGGGTGGGGAT 

The following amino acid sequence <SEQ ID NO. 153> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 33: 

IP TPEF*AGLLR PAGSPARLTS WTAHLDSWRG KGIHPR*F 
GNFTKRAFRG VERVMETNKA GEAFRH*QK* EAVTTSMAVR TRGDNCTKRA 
PWGLEPWSKS YLGGTGVLEG CRKCQKRPST PGEELGRGTP ATFP 



The following DNA sequence Seq-2253 <SEQ ID NO. 34> was identified in 
H . sapiens: 

GGCCCATGTGGGGCCTTCACTTCCGCCTCCTGGCCTGTCAGGTGGAAAGAACATGAAGGC 
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CAAGCTCAGCGTGGCCCACGGCTTGGCTCAAGGGTTGCATCCTGGCCTGGCTAGGGTGGA 
TCCAGATCGAGGCAGTATATATTCAGTTGAACCCTGTATCTGGCCCAGTTCAGTACATCC 
CCCAAAATGTGGGGGACATGTTCCTGGGAGGTGCACACAGGTCTGCTTCTGTTCACCTGA 
ATTATTGCAATCCAACAGATGGGGCCTTACCTG 

The following amino acid sequence <SEQ ID NO. 154> is the predicted 
amino acid sequence derived from the DNA' sequence of SEQ ID NO. 34:' , 

R*GPICWI AIIQVNRSRP VCTSQEHVPH ILGDVLNWAR 

YRVQLljTIYCLi DLDPP*PGQD ATLEPSRGPR *AWPSCSFHL TGQEAEVKAP 

HG 

The' follo wing DNA sequence Seq-2254 <SEQ ID NO. 35> was identified in 
H. sapiens: 

AAAACTGTTCTAAAAGTACAGTACATATATTCATAAAAAAATTAATGTCAATATCCTCAA 
ATTATGTCACTATTCACTAGGAAAAGTATTTAGAAAATATGATAAAAATGTGACATTTAC 

ATT AG T TT C T AATG C AT AAAA C A CCT AC C AG T AAAT CT AT C AAAAG C A^TG CAAT AT CTT 
TATGCAGAAAATCAGAGATTATTTATAAGAAAACATTTATGTGATATCATATACATGAA'T 
TGAATGACtTAATATAAGAAAAATGTTGAGTTTTTTCAAATTGATCTATCAGTTTAGTGA 
AATTCTAGTAAAACAAAAAGTCAACAGAGGTGTGGTTTTTGTTTACATGTGAGTGTGCAC 
ATGCACGTGTGCATGAGACTATGGGTTTAATTTCTTCAGATAATTCTCTATGTACATGGA 
AGTGCAAAAGCCCAAGAGTGAAGAACACAAACTGTGAAGTCATCGCTTAGAAGATATGAC 
ACATAATTATTAAGCTACAGTACTTAAGAGTGAGATAATGGCACAAGAATAGACACATAA 
AACCTATGGAAACGTAACAAGGAGTCCAGAAATACAGTCCAGAATTTTGACATTGTAGGT 
] CAT AG G AAAAAGT CG AATGCTT CC AT AAAT CAT G CTGG AA 

The following amino acid sequence <£EQ ID NO. 155> is the predictec 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 35: 

FQ HDLWKHSTFS 

YDL0C0N5G L YFWTPCYV5I GFMCLFLCH Y LTLKYC SLII MCHIF*AMTS 
QFVFFTL GLL HFHVHRELSE EIKPIVSCTR ACAHSHVNKN HTSVDFLFY 
NFTKLIDQFE KTQHFSYIKS FNSCI*YHIN VFL*IISDFL HKDIALLLID 
LLVGVLCIRN *CKCHIFIIF SKYFS**IVT *FEDIDINFF MNICTVLLEQ 
F 



The following DNA sequence Seq-2255 <SEQ ID NO. 36> was identified in 
H. sapiens: 

ACCCCCATTTTGGGACTCACCTGCCCTGCATCAAGGGTACATGCACAAAAAATTTCGCAG 
AGATAATTTTAATAGTGATAGCCCCAAACTGCAACATCCATCCTCAGTAGAATGAATTCA 
GTTATTGTCCAGATATTGAAATGCTATATAGCAATGAGAAAGAGGGAACTATTGCTACAT 
TCAGTTATTGTCCAGATATTGAAATGCTATATAGCAATGAGAAAGAGGGAACTATTGCTA 
CATACCACCACATAGCTAGATCTCCAGACATGTTGAAAACAGCAAACCACCCCAAAAGAG 
CATGCGATTCTGCTTATGTGTAACTCAGAAAGAGGCAAAACTAATCCATGGAGATTAATC 
AGACTACCTGTTGCCTTTAAGGTGGATATTGACCGGGAAAAGACATGATGAAGGTTTTTG 
GGATCTGGTCATATTCATAGTCTGATCTCTGTAGTAGTTACA 

The following amino acid sequence <SEQ ID NO. 156> is the predicted 
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amino acid sequence derived from the DNA sequence of SEQ ID NO. 36: 
VTTTEI RL*I*PDPKN LHHVFSRSIS TLKATGSLIN 

LHGLVIjPL.SE lhisriacsf gwccfqhvw r ssyvwcsn sslfliai»h 

FNIWTITECS NSSLFLIAI* HFNIWTITEF I LLRMD VAVW GYHY*NYLCE 
IFCACTLDAG QVSPKMG 

The following DNA sequence Seq-2256 <SEQ ID NO. 37> was identified in 
H. sapiens: ' 

i 

TTGGGCAAAGTGGCTGTATTATCCTTTCTATGGCTCTAATACCAGTAAATCAGGGTCTTG 
ACTTCAGATTTCTTAAAAATTTTCTCTGCTAGTGCCAGAAATTGTTCAAGTCTAAAACAA 
TAACACCAGCAACAACTTTATTTACCATATAGGTGATCTTTCCAGGCTGAACGCAGTTTA 
CTTTCTAAAAATTATTACAGTATTGAATAACGCAAGAGTTTTAAGATCTTATTATTTAAA 
AAAAAATGTTTTCTACAATTCCCAATTGAAAGAGCCAGCCAGGTAAAAATTCAATCAAGG 
AAAA C AAA G C C T T AAAAA C A C A G AG AT G AAT G AT AT TTG AATT AAAT AATTGT AT C C T AA 
ATGCATAGCAT 

j The following amino acid sequence <SEQ ID NO. 157> is the predicted 
' amino acid sequence derived from the DNA sequence of SEQ ID NO. 37: 

j WAKWLYY PFYGSNTSKS GS*LQIS*KF 

' SLLVPEIVQV *NNNTSNNFI YHIGDLSRLN AVYFLKIITV LNNARVLRSY 
! YLKKNVFYNS QLKEPAR*KF NQGKQSLKNT EKNDI*IK*L YPKCIA 

The following DNA sequence Seq-2257 <SEQ ID NO. 38> was identified in 
H. sapiens: 

AGAAAAAAAGAGACAAGCCAAGGGAAAAAGGGGGAGAAACAGAGAAACAGTAGGCGGAGT 
GGTGTGCTGAGTGGAGGACAGTGTTGAAGCCACCTAAGTCGTGCCAGGTGTCACTTAGTG 
GCAGCCATCATGGGCCATCTACTCTGTCTGGATTATGTGAACAGACAGGCAAAGGGCTCA 
GCCCTCCCCTCTGGGGCTCTTCCAGACTCATGAGCAAATAACCTAGCCATCCCTGCACTG 
CAAATTAAAAGGGGTCGCCAGCCCTTTGACATTTATACAGCTTGACCGAAGATAAATAAA 
CTCTCCTGTTCGTTTAAGGAAAGGCCTTCAAAGCCCAGAGCCCTTGGAAGAGTGCTTCTT 
CCTTCCACT7AGAGAAATTGACTCTCCCTCTGCGCCCTTGGTGCCTG6CCCGGGGGACAG 
GCCGAGGGCAATGCCCAGACTACTCCTGTCCGTGTGCGGGGCCCATACCCTCCTTGCCAC 
TGTCCTGTCTGTGCTCCAAATATTAAGAGGATGCCCCATCACCTGGGAGGACGTGCCTCT 
GCCCTCCAGCTCCGCGTGGCAGTATTCTGCACAGAGCTAGCAACTCCTCAGTACAACAGG 
CGCTTGCAGGGAAACCACAGTCCCTGCACTGTACAGGAGGCCCCTGTGCACA 

! The following amino acid sequence <SEQ ID NO. 158> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 38: 

VHR GLLYSAGTW SLQAPWLRS C*LCAEYCHA 

ELEGRGTSSQ VMGKPLNIWS TDRTVARRVW APHTDRSSLG IALGLSPGPG 
TKGAEGESIS LSGRKKHSSK GSGL*RPFLK RTGEFIYLRS SCINVKGLAT 
PFNLQCRDG* VICS*VWKSP RGEG*ALCLS VHIICTE*KA HDGCH* VTPG 
TT W VASTLSS TQHTTPPTVS LFLPLFPLAC LFFS 
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The fbllowing DNA sequence Seq-2258 <SEQ ID NO. 39> was identified in 
H. sapiens: 

ATAAGGGATACTCGACCCATAGTGATCTTTAAATTTGATCACCTGATAAAATTGGGATTA 
CTGGGATCTCTACTGTAAAGTTACCATTTTTCTCTTTGTAACTAATAAGTATCAAAGGGG , 
ATATACTTTGAGATTATGTGAGTATCACTTTTCTCGCCACGCTTTTGCCCACTCATTTCA 
GCATCCATTGATTTTTGCCTAAAGCACTTACTACTCTGGTfeTTTGCCTATTTCCATCATC 
CCTTCTACATTTAATGATCAGAATTCTACCGTAAAGAAGTGCTTTCCCCACTCTTCAATT 

T ATT T ATGT AATT ATTT A CT CAT G CAT G C C AGT G TGG ACTT CC GG AT A CT G ATT TTTT AT 
TCTAT(3CGTTGTAATGCATTACTATCATTATTTATTTTGTTGCCCAGCTTGGCCCAGATT 
TGGCCACTGAGGGCTCCTTCAGGCTGGTTCCTATGTCCTTCTGGCATGCCCTTCCTCTTC 
CCCCCAGCCAAG^TAATTTACTT 

The' following amino acid sequence <SEQ ID NO. 159> is the predicted 
ammo acid sequence derived from the DNA sequence of SEQ ID NO. 39: 

*GI LDP**SLNLI T**NWDYWDL YCKVTIFlJFV 

TNKYQRGYTL RLCEYHFSRH ^FAHSFQHPL IFA*STYYSG VCLFPSSLLH 
LMIRIL>P*RS AFPTLQFIYV IIYSCMPWT SGY*FFILCV VMHYYHYLFC ( 
CPAWPRFGH* GLLQAGSYVL LACPSSSPQP SNLL 



the following DNA sequence Seq-2259 <SEQ ID NO. 40> was identified in 
H. sapiens: 

GAGGGCTCAGAAGACAAAAAGATCTC-GAAAAGTTAGGAACTTCCCAGAGACTTGTTGAAT 
GGCTTTTACCAAAATGCTGATTGTGATATGGACAATAAGGTCCAGGCTGAGGTGGTCTCA 
| GATGGAGATGAGAAAACTTATTGGGAAACTAGAGTAAAGGTCACTCTTGCTATGCAAAGA 
! GACTGGCAGCATTTTTGCCCCTGCCCTAGAGATCTGTGGGAACTTTGAAACTGAGCGTGA 
TGATTTAGTGTATTCTGGTGGAAGAAATTTCTTAAGTGTCAAAGCATTTGAGAGGAAGCA 
GAGCATAAAAGTTTGGAAAAACTTGCAGCCTAAAAATGTGATAAAAAAGAAAACCCCATT 
TTCTGGGGGGAAATTCAAGCCAGCTACAGAAATTTTGCATGAGCAACAAGGAGCCAAATG 
TTAATCACCAAGACAATGGGGAAAATGTCTCCAGGGCATGGCAGAGACCTTTACAGCAGC 
CCCTCCCATCACAGGCCAGAGGCCTAGTAGAAAATATTGGTTGTGTGGGCTGGGCCCCGG 
GCCCTCCTGCTATATGCAGCCTAAGCATTTTTGCCCTGCATCCCACCTGCTG 

The following amino acid sequence <SEQ ID NO. 160> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 40: 

QQVGCRAKML 

RLHIAGGPGA QPTQPIFSTR PLACDGRGCC KGLCHALE TF SPLSW*LTFG 
SLLLMQNF CS WLEFPPRKVJG FLFYHIFRLQ VFPNFYALLP LKCFDT*EIS 
ETRIH*IITL SFKVPTDL*G RGKNAASLFA *QE*PLL*FP NKFSHLHLRP 
PQPGPYCPYH NQHFGKSHST SLWEVPNFSR SFCLLSP 

The following DNA sequence Seq-2260 <SEQ ID NO. 41> was identified in 
H . sapi ens : 

CCCTTGCCTGCTTAAAACCCTCCAGGGGCTGCCGGTTGCTCTGAGAATCCAGTACAGGTC 
CCTGCCTGGGGAACCACAAGGCTCTGCCTGATCTGGCCCTGCCTGCTGTCTCTCCTGTCA 
CTCTGGGC CCCACCTGTAAAGGGTGCTTTTTGGTTCCTCTGTGTCCTTTTCACATTCTGT 
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TCCCTtTTCCTACACACTGTTCCCTCTGCCTGCTCTCCCTTCTTCTCCTTCTTCCCATGA 
ATTTGGACTGCCTGCTTGTCCTTCAGAATCTTTGTTGCCCTACACCTTCAAGTTGTTGCT 
CAAATGTTACCTTTTCATTGAAATGATCTCTGATTTTCTTTATTATTATTATCATTATTT 
TTTTGAGACATGGTCTCACTCTCTCG 

The following amino acid sequence <SBQ ID NO. 161> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 41: 

PC LLKTLQGLPV ALRIQYRSLP 

CEPQC£A*SC PACCLCCIICG FIIL*RVL.FGS SV3FSKSVFS SYTLFFLPAL 
PSSPSSKEFG LPACPSESLL PVTFKLLLKC YLFIEMISDF LYYYYHYFFE 
TWSHSL 

! The following DNA sequence Seq-2261 SEQ ID NO. 42> was identified in H . 

I sapiens: 

i 

CCCTTGGATATAAGCACTCTCTGGCTGGACACACCCGCTCCTTCTAGTGACCCTGACATT 
CCCCTCTCTGACCGGTCAGTCTGCATGTTACCTCTTCTCTCCCTGGACAGCCTGCCCACq 
TGGCTGGQC CTTCAGGTGGTCTCAGGTCCCACCTTCTGTCATTCCCAGTGGCATTCAGGC 
TTTGGATGCACTATAGGGTGGCTATCTGTGCACTG 

The following amino acid sequence <SEQ ID NO. 162> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 42: 

PWI*ALSAW THPLLLVTLT F PSXjTG QSAC 

YLFSPWTACP PGWPFR WSQV PPSVIPSGIQ ALDAL*GGYL CT 

The following DNA sequence Seq-2262 <SEQ ID NO. 43> was identified in 
H . sapiens: 

ACTGTTTCTACATAAAAATAGCTTCTGTGTTGTCAAAGCACCATGCTTTGACAAGCAACA 
AAAACATTTTCAGAAACCTCTTTCAAATAATTCTGTTTCACAAGGCAACAGAATTATAAA 
GTCAACTAATGCTGCCACCATTTTATTCAATGTTCCCTTTTCCTGTGTCTTTTTTATGAC 
CTGTCTGGGCATTATCTATCTTAGTTGGTCATGCAATAGCATATGTATTCACCTTAACAG 
| ACTAACTTGGAGGGTTTTTATTTTCTCTCTTTCAACATGTACATTTCACTGATGACCATG 
! TTGCCTGTAAACTGCTAGGAGCTCAGGTGAAAAGAGAGAGTTATGAGATACAGATTTCTG 
j AGAGGTGAGGGGCAAGGGTTAATTGAAATTTTTAAAATGATCAAGGGAAGTAGGTTATGT 
! ATCAACAAACATATTGTTTTTCCAATAACAAATGTCACATTTAAGAACAACAAAATGAGA 
TAACCCTAAGCATTCTTTGTATCTATTCACTTCTCTCTTCAAAGTAATCAGAATTAAGTA 
ATGTGAGGTCTCCAGTAGCTCATGTAGTAGATTATAACTAGTCCATCTACAATATAAAAG 
! CTAAAGGATAAAATCCAACCACAAAGTGATACAGGACTGCTAGG 

The following amino acid sequence <SEQ ID NO. 163> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 43: 

LFLHKN SFCWKAPCF DKQQKHFQKP LSNNSVSQGN 
S RIIKSTN AAT ILFNVPFSCV FFMTCLGIIY LSWSCNSICI HLNRLTWRVF 
'. IFSLSTCTFK **?CCL*TAR SSGEKREL-D TDF-EVRGKG A LKFLK ■ SRE 
'■ VGYVSTNILF FQ* QMSHLRT TK*DNPKKSL YLFTSLFKVI RIK* CEVSSS 

• SC£RL*LVHL QYKS*RIKSN HKVIQDC* 
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The followi ng DNA sequence Seq-2263 <SEQ ID NO. 44> was identified in 
H. sapiens-. 

AGCTGAGACGTGCCTTGCACTCCAGCCTGGGCAACAAGAGTGAAACTCCATCTCAAAAAA 

AAAAAAAAAAAG AAG AGAAG CTTTTT CTGTATTTT CTAC C AAAAAG A*TTG CAT CTTT CTT 
TTTTGTTGCTTAATGGATTTCATATATAACCTGACCATTGTATAAATTTGGGTCTGGCCA 
C GTT C AAAT GTAAATA C AAT TT AAAAT ATT AATT C C ATT TTT AAG CT AAT AC CAG AAAT A 
CTTATAGATACTCAGTAATCTGTATGGTCATATTTTATGGAAGGGTAAATGTACATTGAT 
TCCCTCCATCTATATTATTGATGATTTTTTTGGTGTCTGTCCAAGAAACACTGTTTGCTA , 

TAT A GT AG G CAG AAG CAG TAG AAT G AGTAAG AC AG CTT C C G AT C C AT TTGTTT AG AT A CT 
TCTGAAACCACTGCTCATTTACATGTTTCTCTTTAAATTTCTGGAGATAAATCAGATGTA 
TATATTTGAAATACCTTTTCTGAAAATAATTTTCTAGTTTAATAATTATAATTATAAATG 

GCATTGCTGTGTAACGTAGTGCTCCTGAG 

The following amino acid sequence <SEQ ID NO. 164> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 44: 

A ETCLALQPGQ 

QE*NSISKKK KKRREAFSVF STKKIASFFF VA*WISYIT* PLYKFGSGHV 
QM* IQFKILI PFLS*YQKYL *ILSNLYGHI LWKGKCTLIP SIYIIDDFFG 
VCPRNTVCYI VGRSSRMSKT ASDPFV*ILL KPLLIYKFLF KFLEINQMYI 
FEIPFLKIIF *FNNYNYKWK CCVT*CS* 



The following DNA seque nce Seq-2264 <SEQ IP NO. 45> was identified in 
H. sapiens: 

TCATATTTAGAGAATTTTCAATCAAATGATTCTGTCAATTCCTAAATATGCTGATAGCAA 
CAAAGAAACAGATGTTTGGTTTTATTCCATTGCCAGTGATATGGGAAAAAAAAGCTATTA 
ATAAGCATAAATTCTACTAAAGTTGAAAGACATGGAATATTCATATAAATGGAGTACATT 
TTACCACTTTTT AT ACT C AAG AAAAT AACATGAAAAATAACTGTACAGGGTACTAGGCTT 
AATACCCAGATAGTGAAATAATCTGCACAACAAACTCCCATGACACAAATTTACCTCTGC 
AA C G AAC C T G C A C ATG C A C C C C AAA CT T AAAAT AAAAATTAAAAAAGAAAAAAAT AG TT A 
TATAGTAAAGAAAAAGTAGTAAGTGTCAGCGGGAGACTTCAAAATTATGAACAAAGTAAA 
AGAGGAACGAGGGTGGGGTGTCAGATCTAAATAAAAGAAATACAAAAAA 

The followino amino acid sequence <SEQ ID NO. 165> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 45: 

F CISFI*I*HP TLVPLLLCS* 

F* SLPLTLTT FSLLYNYFFL F*FLF*VWGA CAGSLQR*IC VMGVCCADYF 
TIWVLSLVPC TVIFHVIFLS IKSGKMYSIY MNIPCLSTLV EFMLINSFFF 
PYKWQWNKTK HLFLCCYQHI *ELTESFD*K FSKY 



The following DNA sequ ence Seq-2265 <SEQ ID NO. 46> was identified in 



H. sapiens: 



G C AA CA CT A C AAAAA CA G A C C AAAAAA CTG AA G G A CTTT T A CAG C A CT C ATT T C GAG C C A 
GAGGAAACTAGAAACGTTTGGTGGAAGAGGTGTCCTTTGAGCTGGCCCTTGAGGACTCTA 
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I ATAGGGGATGAATAACTGTAGAAAGCTGGATTATTCCAGGAGGCAGAAGGCACGGGGGCA ~~~~ "~ ; 
; AAAACATAGAGGTAGGAGAGCCTACGTTTTGCAAAGGAAGAATGATCAGTAATCTATTTT 
! GGTGACAGCCTAGAAAAAATATGGTGGAGTGGTGGGAAAAATGGGTTGGAATTAGGTTGG 
| AACCAAATGGTAACACACAGGTCTGGAATGTGACTTTAAGAAGTTTAGAATATTTGATAG 
i GTACCATTGACCTACTGAAAAGCATTTGAGGAAGAAGGGCTTAATCAAAACCATGCTTTA 
| GTGTGAACAAACAAACAATAATCAGGGATATGTGACAACAAATATTTGATAAAATCTAAT 
GTCAGGAAATATTCTTGTTGTAACATAAGGAGAAAACTAGTAGGCT6TTGAAGTTTGATC 
CCCTGGAAGAAATAATAAGAAAAATAAAATAATAAATTATAATAATAGCCAACCTTTGTT 
AAA C T CAT ATT AT G C A C C AG G CT CTG T CT C C AAG TT C CTT AT AAT AACAAT C G A 

The following amino acid sequence <SEQ ID NO. 166> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 46: 

SIVIIRKL ETEPGA* YEF NKGWLLL*FI ILFFLLFLPG DQTSTAY*FS 
FYVT7RIFPD IRFYQI FWT YP*LLFVCSH *SMVLI KPFF LKCFSVGQWY 
LSNILNFLKS HSRPV CYHLV PT*FQPIFPT TPPYF F* AVT KIDY* SFFLC 
KT*ALLPLCF CPRAFCLLE* SSFLQLFIPY *SPQGPAQRT PLPPNVSSFL 
WLEMSAVKVL QFFGLFL*CC 

The following DNA sequence Seq-2266 <SEQ ID NO. 47> was identified in 
H. sapiens: 

CAATATATTTTTCCATCATACAAACAAAAGACCCTTGACTCCACACTCTTTACATTATCT 
TCAGTGGCTGCCTTATTTCTTCACATCACTTCATAGGGAAATAAAAATAAAATAAAATAA 
AAATGGAAAAAAATCTCTTCAAATAATTATTTTTGGTAGCCTTCACATTTTCTTTCAAAC 
TTCATTCCTATGAGGTCTTTATCCTCAGCAAGGAAGCAAAGCTATTCAAAAGTCATCAAT 
AATTAATTACAAAACCTCATTTTATCCCATCTAGTAGTAGCATTTAACCCAGCTGATTAT 
AAATTCCTTCTTCCATGGTTTCTTTACTTGGACTTCTGGGCACCACACTCTCTTGGATCT 
TATTCTGCCTCCCTGCCTTGTCTTCTTCATATCTGTTATGCATTTTCTGCATTCACCCAG 
GCTCTACTCTCTTGAGTGCCCTTGGACTCAATTCCTGTGCATTTCTCCATCTATTTCCTT 
TAACGGCATCTATATACTGATGACTCAGAAGGGTAAATCTCCAGATATTCCTCTGAAATC 
TGGGATCTATCATCTCTACTTGGATGAGTTGGGTACTCCACATCCTCACTGGAATCTCCT 
CCTGCAGAGATTATTCTACACACAGG 

The following amino acid sequence <SEQ ID NC . 167> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 47: 

IYFS IIQTKDP*LK TLYI I FSGCL ISSHHFIGK 

K*NKIKMEKN LFK*LFLVAF TFSFKLHSYE VFILSKEAKL FKSHQ*LITK 
FKFIPSSSS: *PS+L+IPS S KVSLLGLLGT TLSWILFCLP ALSS SYLLCI 
FCIHPGSTLL SALGLKSCAF LHLFP LTASI Y**LRRVNLQ IFL*NLGSII 
STWMSWVLHI LTGISSCRDY STHR 

The following DNA sequence Seq-2267 <SEQ ID NO. 48> was identified in 
H. sapiens: 

CTTCTGTCTGGTTTTAATGTGAACATATTTCCTTTTCAATCATAGGCCTCATATAGCCCC 
AAATATACACTTGCAGATACTACAAAAAAAACTGTTTCAAACT'GCTCTCTCGAAAGGAAi' 
GTTCAACTCTGTGAGTTGAATGCACACATCACAAAGCAGTTTCTGAGAATGCTTCTGTCT 
AGTTTGTATGTGAAGATATCCCTTTTACCACCAATTCCTGAAAGAGCTTCCTATATCCAT 
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AAGCAGA^TCTACAAAAGATGT GTTTCAAAACAGCTCTACCAAAAGAAAGGTTCAACTCT 
GTGAATTGAACACACACATCACAAAGGAGTTTCTGAGAATGCTTCTGTCTAGTTTTTATG 
TGAAGATATGTACTTTTTCCACAATAGGCAACAAAGTGCTCCACATGAACACTTGCAGAT 
TCTACAAAAAGGGTGTTTCAACACTAGTCTATCAAAAGAAAGTTTCAAGTCTGTGAGTTG 
AATGTATACATCACAAAGCAGTTTCTGAGAATGCTTCTGGCTAGTTTTTATGGGAAGATA ■ 
TTTCCTTTTCCATCTTAGGCCTCAATCGCTCAAATATCCACTTGCAGGTACTACAAAAAC . , 

ACTGAC 1 

The following amino acid sequence <SEQ ID NO. 168> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 48: 

t 

i 

SVWF*CE HISFSIIGLI *PQIYTCRYY KKNCFKLLSR KECSTL*VEC 
THHKAVSENA SV*FVCEDIP FTTNS*KSFL YP*ADSTKDV FQNSSTKRKV 
QLCELNTHIT KE FLRMLLSS FYVKI CTFST IG NKVLHMNT CRFYKKGVST 
LVYQKKVSSL *VECIHHKAV SENASG*FLW EEISFSILGL NRSNIH^QVL 
QKH* 



The following DNA sequence Seq-2266 <SEQ ID NO'. 49> was pinTIfied in 

ACTTAACAAAACCTTCAGCGTCTGCTCATCACCACATAATAAAACCCAAAAGTTATCACT 
AATCCACCTTCACTCACCTCCGTTCTGTTTGTGCTCCAACATTTTTTCTATTTCTTCAAC 
TATAATGGGTGCTTTCATGTGTCCCTGCATTTGTATATGTTGATTGTTCTGACTGAAGGC 
CCCTCCCTTACCTTTCATTCATGCTGGGAAATTCATGCTAGCTCTACTGAAATCATTTTC 
CTTACTTCCTTGAGTAGAATGAATTGGCTCTTCATTTGCACCCCCACAGAACATTTTCTA 
AATTTAAAAAATAGCACTATTTGAAAACTGAGAAATGGCGCCCGATATTCAGGATACACA 
GCAATGCCTGGAACAGTTACGATGAGTAATTGTTTAAATTTAACAAACACTGATATAGTA 
CTTATATTCAAGGTTCTGTTGTAAGTGTTTTACAAAGATCAACTCATTTAATCTTCATGG 
AAACTCATGAAATAAGTACTATTAGTATTCCCACCTAATAGA 

The following amino acid sequence <SEQ ID NO. 169> is the predicted 
amino acid sequence derived from the DNA sequence of SEO ID NO. 49: 

T*QNLQRLLI TT**NPKVIT NP PSLTSVLF VLOKFFYFFN YN GCFHVSLH 
LYMLI VLTEG PSLTFHSCWE IKASSTEIIF LTSLSRMNWL FICTPTEHFL 
NLKNSTI*KL RNGARYSGYT AMPGTVTMSN CLNLTNTDIV LIFKVLL*VF 
YKDQLI*SSW KLMK*VLLVF PPNR 



The following DNA sequence Seq-2269 <SEQ ID NO. 50> was identified in 
H. sapiens: 

CAATACATCAGGTGCTGCCGGCTTCCCAAGCTTAGTGGCTTCACACAAAACCCTAGTATT 
GCTCACAACTCTGTGTGCAGGAACTGGGGACTCAGCAAGGTCAGCTTGCGACCGCTCTAC 
CTGCCCGCTGGTCTCCCTCTGAGACTTCCATCCTCAGGAGGCCGGGCTGGGTCGGAGGTC 
CGAGGTGGCTGCCCTCCTCCACCAGGGACCCCAGGGCTCTTGCACACATGTCTCTCTCCA 
AAGCAGGGCTGCTTGAGATTGGGCTCCGGCTCACAGATCTGTGGGGTCCTGGAGGCCTTG 
TAAGAACACTGGCTTTTGCTCTGAGCAAGAGGGTCCCAGAGTACAAAAGCACAAAGGCAG 
CTGCACTGAGCGGGAAGGGGCGCAGGTAGACTCCGATGGTGGCTGGGACCAGGGGTGGTC 
AGATTCTGCCTCCATCCTGCAGGGTAAGGGGACAGGGCCTGCTGCTAGATGGGGCTTCTG 

GCCTGGGAGC 



95 



BNSDOCiC «WC_ 0<«~51A2J_> 



WO 01/66751 



PCT/U SOI/07370 



: The following amino acid sequence <SEQ ID NO. 170> ie the predicted 
amine acid sequence derived from the DNA sequence of SEQ ID NO. 50: 

QYIRCCRLPK LSGFTQNPSI AKNSVCRNWG LSKVSLRPLY LPAGLPLRLP 
SSGGRAGSEV RGGCPPPPGT PGLLHTCLSP KQGCLRLGSG *SQ I CGVLEAL 
*EHWLLL*AR GSQSTKAQRQ LK*AGRGAGR LRWWLGPGW RFCLHPAG*G 
DRACC*MGLL AWE i 

Thp f nl 1 nwinn nxrA sequence Seq-227C <£EQ ID NO. 51 > was idenLilieu ±ri 
H . sapiens: 

TTGAAATCCAAAAGTAG7TTTTTTTTAGTTTTCTGTCACAACTTCGTTCTTGGGAGTTTG 
CTCCTTGCCAACTAGAAACTATGATTTTCAAGAGAATACAAGCCCTCTTAACAATCAGAC 
AGGATTATTATATCTCTGTGTCGATGCGGATTGAAGCCCCACAAAAGCATCAATTTTTGA 
CTTCAGTTCAAGATATGGAACCCCTGCTTTTCTACTTAAGATTTTATTTTTCTTGAAGAA 
CTTCTAGAAGTTCTTTTTCGTGAAGATTTTATTTTGAAGAACTTCTGGAACATTCCTATT 
TAGCTGTTTTTAGGAGAGAAGCCAACTTTCATTTATTTGGTGAAAGAAGATGGGCTTTAA 
ACACATTTCAATTTGAGGATGGGGTCCTACTGGAAATAGTTTTGCAAGTAGCTATTTACA 
AAATGTTTCATTGTGGTAATAAAGAGAAAGGGAGTGTGAGGAGAACTGGGTTCTTGTCTT 
GGCTCTCTGCTAACTACCTCTATGGCTTTGGGGAAGTCATTTTATGTCTAAGCCAGCTTT 
CTTTCAGTGCACC7CTGGGAAGACAGGGGTATAAGTTATCCTACTCTCAAAGATGCTTGA 
GCCCACTGGTGTATTATACATCATGCAATTTATTCAAGAAGG 

The following amino acid sequence <SEQ ID NO. 171> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 51: 

I EIQ K*FFFSFLSQ LRSWEFAPCQ 

; LETMIFKRIQ ALLTIRQDYY ISVSMRIEAP QKHQFLTSVQ DMEPLLFYLR 
FYFS*RTSRS SFS*RFYFEE LLEHSYLAVF RREANFKLFG ERRWALNTFQ 
FEDGVLLEIV LQVAIYKKFH CGNKEKGSVR RT GFL.SWLSA NYLYGFGEVI 
LCLSQLSFSA PLGRQGYKLS YSQRCLSPLV YYTSCNLFKK 

The following DNA sequence Seq-2271 SEQ ID NO. 52> was identified in H . 
sapiens : 

ACCCAGTAATTTGTTTTCAAAACTGTGACATTCTCATTCTATAATACCTAAATTCACAGG 
ACAAAAAATACCAAAGGGCTGTGTGTGCATGTGTCCTGGATTACTTCTGCAGTGATTTGG 
TGTTCTGCTTCCCTCTGCTGGGTAAAAATGGTACAGCAAAATTTCTGGAAAAGAAAACAA 
CCAATTACATACCTGCAGGTTTTGCAGGTACTTGGGGGTGTGGTGAGCACGTGAATATGG 
CCAGGGGGTGTCCCTCAGTCAGAGTGCTCTCTAGCATTCCTTTCCATCACTCCATGGCCT 
CTGAAATATTTTATCTAAAAAGAGGGCCCAGGCATCCACTTCGATCTTTGCAAAGTATGG 
GAAAAGGAGAAACATCCAGTGATTAGATTTAGGATCCACAGGAGATCTTCATTTGACACA 
AA 

The following amino acid sequence <SEQ ID NO. 172> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 52: 

TQ * FVFKTVT FSFYNT* IHR TKNTKGLCVH YSWITSAVIW CSASLCW VKM 
VQQNFWKRKQ PI TYLQVLQV LGGWST*IW PG GVPQSECS LAFLSITPWP 
LKYFI * KEGP GIHFDLCKVW EKEKHPVIRF RIHRRSSFDT 
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The following DNA sequence Seq-2272 <SEQ ID NO. 53> was identified in 
H. sapiens: 



ATTAAAGAATATACACTATCAAAAAAAAACCAGATTTGGAAATGAACCAAAAAAAATACT 
TTTAGAAAAGAAAAATAATAATCATTGCAGTTTAAAAGTCAACAAGCATTTCAGAGAGCA 
GATCAGAACCAGCTGAAAAGAACATTCAGTCTACAAAATTGGCCAGAGTGGCACAGAGGT 
GAGGAGGTGGAGCTGAAGACAGGGCAATAGAGAGGAGTCCCCCCAGGAGGATGTGCTGCG 
GGGTAGTTGTCAAGAGGGAGTiTAAGAGGCTTACCAGAAGGTGAAGAAACCTCAGATTTTG 
AAATGGAGCAAGTTCTGAACAAAATAAATAAAATGAATTCCCCACCTGAGAGAAACTACA 
GTGTGCCACAGACAGTCCTGCTTATTGAGGAAGACACTCATGTTTGCTTTGTGGCTTTCT 
G^GGCCCTTATCTCTCATGTAGTGCATACCCTGAATGAGAAGCCAGGAGGATAGCCCTTA 
GATTGGCTTCTGGAGACAGAATCTTGACTGTATATCCTGGGTCCTGGTG 

The following amino acid sequence <SEQ ID NO. 173= . is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 53: 

♦RIYTIKK KPDLEMNQKK YF*KRKIIII AVKSTSISE SRSEPAEKNI 
QSTKLARVAQ R*GGGAEDRA IERSPPRRMC CGVWKRELR GLPEGEETSD 
FEKEQVLNKI NKMNSPPERN YSVPQTVLLI EEDTHVCFVA FCGPYLSCSA 
YPE*EARRIA LRLASGDRIL TVYPGSW 



The following DNA sequence Seq-2273 <SEQ ID NO. 54> was identified in 
H. sapiens: 

CTACAGTCACATCGTACGTTACAGTTTTTACAAAATACTCTTATATACCATCTGATTTAA 

TGCCACCAACAACTGTACAAGGTGTTGTCACAATCACTTAGTGACAGACAGGGATTGATA 

TGATGGCTACAAAAAAAAAGGCAATAATGAAACTTAAACTCAGTCTTCTGATCCAAGCTC 

TGGGGTTTTGCCATGAATCAGCAGCTGCCAGGGACCAAAACCAGAGGCAGAGGTAGAAAA . 

GTAAACATGAAATAGGCAGGAACTGTACACTGTGCAGTTTAGAGTCACACATCCTCACAC 

GTCTGTTAGAGTAAGAAGTGCACCAGCACCTCTTAAACTTTTACATCAATTGTATCTTCA 

TGGCAGAAGGCAGCCTTTCTGTTAAATCTGGGAATTTATCAGAAAGAGGACAACCCAAGC 

CTCATTTCAGAGAGAAGTCTGGTATACTCTTAGAAATCTATGTGACTGTCACCCCTAAGT 

ATATTATTTTTTCTCTTTCA 

The following amino acid sequence <SEQ ID NO. 174> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 54: 

EREKII YLGVTVT*IS KSIPDFSLK* GLGCPLSDKF 

PDLTERLPSA MKIQLM*KFK RCWCTSYSNR RVRMCDSKLH SVQFLPISCL 
LFYLCLW^WS LAAADSWQNP KAWTRRLSL S FIIAFFFVAI ISIPVC B*VI 



VTTPCTWGG IKSDGI*EYF VKTVTYDVTV 



Seo-2274 <SEQ ID NO. 55> was identified in 



The following DNA sequence 
H. sapiens: 

AGATGGATAGATAGATAGATAGACAGATAGATAGAATTAGAAAATACATATCTGTAGTAG 
TTTTCTCTAGGAGGGATTGTGGGACTTTTGTGGGGATTTCCCTTTGCTCTTTTC-TTTCTG 
GACAATTTCTACACTTTTTCATGTATATTCTTAACCAAATTCAGTTTAAGATTTCTGCAA 
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GTCTTTCTCTTTTTAAGTAATTCTTTTCCTAATACGAGAAATTCACAATGTTCATGGTAT ~ 

GTGTGTGTGTCTGTGTGTCTGTTGCATGTGTCTGTTGTTTGTGTGTCTGTTGTGTGTGTC 

TATTGCATGTGTCTGTATGTTGTGTGTGTACTTGCTTGGACCCATTGGCACCAAGCTTTC 

TGATTCTTCTTCATCTTCCCCAGCTTCCTCTCTTCCCAGAAAATACACTAGAAACTTATC 

TTTGAGGGAAGAAGGCAAGCCTATTATAACCTTCTGCCCACATTCCCTTATCTAAACATG 

GTTATTGGCTACTGGTTACTTATTACATTGAACAGTGAGCACTAATTTATACATTCAAAA 

j C CTG CAT C CT AAG CTCT CTT AAAAAA CATG ATT 

t 

i The following amino acid sequence <SEQ ID NO. 175> is the predicted 
■ amino acid sequence derived from the DNA sequence of REQ Tn njq. 55: 

! RWIDR*IDR* IELEXTYL* * FSLGGIVGLL WGFPFALLFL DNFYT FSCIF 
j LTKFSLRFLQ VFLFL SNSFP NTRNSQCSWY VCV5 VCLLHV SWCVSWCV 
! YCMCLYWCV LAWTKWHQAF *FFFIFPSFL SSQKIH*KLI FEGRRQAYYN 
LLPTFPYLNM VIGYWLLITL NSEH*FIHSK PAS*ALLKNM I 



The following DNA sequence Seq-2275 <SEQ ID NO. 56> was identified in 
H. sapiens: 

TATTACATTGAAAACAAACATCTTCCTTTAAGCTTCTTGTTCCAGCTCTCATCAAATCTA 
TTTTCTTCCAGAGCCAGGCTTCTCCAAAGAATTATCTACATATAGTGTCTTCTTCACCTT 
TTATTCATTTCTTTATCTCACTCCAATATGGCTTCTGCACTCATCACTCTACCAAAAGTG 
TCTTTACTGAGGTCATCACTGCCCTCTATGTTATCAGATACAATGAACCCGTCTTTGTCC 
TCAGCTTACTCCTCCCCTCAACAGTCTTCAGCATAGTTTACTAAGTTCTCCTTCTTAAAA 
CATTCTCCTCTCCCTACCTGCATGAACCTATACACTCAGGGTTTTTCTCCTACCTCTCTA 
TCACCTCCTCATTTGCTGGTTATTTTTCTTCTACATGATCTCAAAAAGAGGAATTCTCAG 
1 GGCTCCATTCTGGGTTCTCTTCTCCGTCTGGACTGTTCCTCTACATGATTTTACCCACTC 
i TCATGCTTTTAAATGCCACCTACATGCTGATGGCATCTAAATTTGTATTTCTAGCCTAGA 
, TGTCTCTTCTGAGTTCCAGATCAGTATATTTAACTACCTACTTGACAGCCACTGCCATAT 
TGGAATACTCTTGCACAAAGGTGAT 

The following amino acid sequence <SEQ ID NO. 176> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 56: 

IT LKTNIFL*AS CSSSHQIYFL PEPGFSKELS TYSVFFTFYS 
FLYLTPIWLL HSSLYQKCLY *GHHCPLCYQ IQ*TRLCPQL TPPLNSLQHS 
LLSSPS*NIL LSLP A*TYTL RVFLLPLYHL LICWLFFFY M ISKR GILRAP 
FWVLFSVWTV PLHD FTHSHA FKCKLKADGI *ICISSLDVS SEFQISIFNY 
LLDSHCHIGI LLHKGD 



The following DNA sequence Seq-2276 <SEQ ID NO. 57> was identified in 
H. sapiens: 

TTGAGCAATAAGTAGCTTCTCTTGTTGCTTCTTTGGGATATATCTTTTTACCTCTGGCTG 
CTTTAAAGATTTTTTTTTTCTCTGTTGTATATTCTGTCCTATTGATTGGTACTCCATCTA 
TACACATGTTGGATCTTTTCACTGTCCCACGTTTCTGATGCCATTATTGTATTTTTCAAC 
GTTTTGTTGTGGTTAATCTTTGTATTTCAGTGTGCTTAGTTTCTACTTACCTGTTTATTA 
AAAACCTTTCATCCTGCTAGTAAATGACTCTCATGAATTrTTAATTTrAGTTATGATTTT 
j AXTAXTTAXXXTAGGTXXGXXXXXXX ^ 

! GGAGTCTCGC 
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The following amino acid sequence <SEQ ID' NO. 177> is the predicted 
amino acid sequence derived from the DMA sequence of SEQ ID NO. 57: 

*AISSFS CCFFGIYLFT SGCFKDFFFL 

^FCTIDWY SIYTHVGSFH CPTFL MPLLY FSTFCCG* SL YFSVLSFYLP 

VY*KPFILLV NDSHEFLISV, MILLFILGLF FFFFFFFACL FEMESR ' . 



The fpllowing pNA sequen ce Seq-2277 <SEQ ID NO. 58> was identified in 
H. sapiens: 

ATATGCCAGATTCCTTCTGCCCAGCTCCCCACCTTTTCCCAGTTAGTTTCTCTTATGAGA 
GTGCTCACCTGAGGTAATGTGATTTATAAAGGTGACCCATGGCCACAGTCGTGAGTGGTC 
TGAGGAACAATCATAGCACACTGCTCTCTCCTCCCACTCCCTATGCCATTGTATTCATGC 
ACCAACCTAATAACTAAGAGATTGACCTTTCCCTGATGCAGCCCTAGTTTOCGTCTCAAG 
ACGCTTCCCACTTTGCTCAGAGTCCAGTAAGAAACACAGACAAGTAAGGTGAAAATTAAA 
ATGCCA^ATGGTGAGTTGCTAAATGCTACCACAGGAATATGCACTAGGCACTTTGAAAGC 
ACAGAGGAAATAAAGCAAACTCAGCCTTGAGGCGTGTGGAGTTTAACCAGGTGAAAGCCA 
AGTGAACAGGCAGGGTAATCAGGAAGAAAACACATGGACCT 

The following amino acid sequence <SE0 ID NO. 176> is the predicted 
ammo acid sequence derived from the DNA sequence of SEQ ID NO. 58: 

R SMCFLPDYPA CSLGFHLVKL HTPOG*VCFI SSVLSKCLVH 
IPWAF SNSP YGILIFTLLV CVSYWTLSKV GSVLRRKLGL HQGKVNLLVI 
RLVKEYNGIG SGRREQCAMI VPQTTKDCGH GSPL*ITLPQ VSTLIRETNW 
EKVGSWAEGI WH 



The following DNA sequenc e Seq-2278 <SEQ ID NO. 59> was identified in 



H. sapiens: 



T AAT TT AT TTT CTT ATT AAGT AACT C C AT AAT C TGTT C AT AGT CT ACATT C AG GT AT GTG 
CAAACATGAGATATTTTGTATTCCCTCTGACACTGTAAAAGTTTTCAGTAGTTCTCCAAA 
TACCCCTTTTGGTTTTGTGCTTTTAAAATACACCATCTGACATCCTTTTGCAGTATCTCA 
GAAAATTTCAAAGCGTTATTCGAATCCAGATACCATATGACCGCACACCTCAGAGAGTCT 
ACCTTGATGCCTCTAATCTCCTTGAAGTATTCTATCCATAAATATTTTAGAAATTTAGTT 
ATTGAAATTTAGTTATTAAAATTTATCCTATACTAGGCACTGACATCCTTAATCTCAATG 

ACCCATTGT AAT T AT CTTTT AG CT CT G AAG CT C C AAC ATAAC AAAA C AT AT ATTT AT AAA 
TTAGAATTAAGAACAGAAACTAAGAATCAATCTAAAATCACTTCAGTGATAATTTTTCTG 
ACAATTGCATCACAATTCTTTACTATTGTGGTTTTTAGGCTTACTACATCTTTCCATAAT 
GCTGAGTTTTATTTTCTGAATTAAGCTCAAATATCTGAGATGATATTTATATATTTTTTA 
TCTTTCATGGGAGCTAGCGTAGTGCTGGGCTCTGAATTTAAATGC 

The followina amino acid sequence <SEQ ID NO. 179> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 59: 

*FIFLLSNSI ICS*STFRYV QT*DHjYSL* HCKSFQ*FSK YPFWFCAFKI 

HHLTSFCSIS ENFKALFESR YHMTAHLRES TLMPLISLKY SIHKYFRNLV 

IEI *LLKFIL Y*ALTSLISM THCNYLLALK LQHNKTYIYK LELRTETKNQ 

SKITSVIIFL TIASQFFTIV VFRLTTSFHN AEFYFLN*AQ ISEMIFIYFL __ 
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: SFMGAfeWLG SEFKC 



The following DMA sequence Seq-2275 <SEQ ID NO. 60> was identified in 
H. sapiens: 

TCATTTTCTTATGATTTGCCTTAGCTTCCCCTCCTGTCTAGTCCTACCTTCTACCATGTC \ 

TAAGCATGGGCACCCTTGGTGATGCTCCCGTCTTCTGTGGCAGGACTTTCTAAAAGTTTC 

CAGTACAAACTCCAGACTACAATTACTCTCTGCAAACAGCCTGTGTACTTTTAGACTTTC 

TGGGAITTTCTCATCATTTTGATTAGCCAAAAATCTCTTTGAATTTAGAAAArARGCTATA 

CATTCATATACTTAAAAAATAACTTAAGGCTTAGAGTGGAAGGACAGAAGCTGAGAAAGG 

AGAGGATATCATCGTGCAATTAGTGTTCCATCTTGAAAGTGAAAGCCTCCATTTATATTT 

TGTGTTGGTTCCCTTTTGTATTGATATTAGGGATACTAAGCAATTGTCACCTACTTTGCA 

AATACTTGTTACATGTGCCTTTAAATTTCATTTCAGGTATCTTCAGAGACACAGATGTTT 

TACATTTTAATGCGGACAAATCTGTTCATTTTTCACTTTAAGATTTCTGGTTGGTGGGTC 

ATGCTCATGAGGCCTTTTTACTCCACAATTTTAAAAGTTTCCTGGATTACCTTCTGAAAT 

TTCATGGGTCACTCTTTCATATTTAGATATTTCATGGTCAGATATAGATCTATGAGGACT 

TT 

The following amino acid sequence <SEQ ID NO. 1B0> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NC . 60: 

IFL* FALASP 

PV*SYLLPCL SMGTLGDAPV FCGRTF* KFP VQTFDYNYSL QTACVLLDFL 

GFLI ILISQK SL*I*KTSYT FIYLKNNLRL RVEGQKLRKE RISSCN*CSI 

L KVKASIYIL CWFPFVLILG ILSNCH LLCK YLLHVPLNFI SGIFRDTDVL 

HFNADKSVHF SL*DFWLVGH AKEAFLLKNF KSFLDYLLKF HGSLFHI *IF 
! HGQI * IYEDF 



! The following DNA sequence Seq-2287 <SEQ ID NO. 61> was identified in 
i H. sapiens: 

j ACCCTTGCCTTGTAGACATCACATGCTAGCAGGTGAGACAAACAACAAACAATAAGTATT 
i CCCAATAATGTCTGCTATAGAAAGGGTAAAGTGTTATAAAAAAACAAACAAACAAAACAC 
TGGTGCTGGGAAGGCTGGCTGGAATTGTAAAAAGGGTGCCACTGAGAAGGTGATATCTGA 
GCAGACTAGAAGAAGGTGAGAAGGTAGATTGTGAGGCTGGAGCACATCTAGGGGATGGTG 
TTCCGCACAGAGGGAAGAGCTAGTGCAAAGGTCCAGAGAAGGGGAGAGCCTAGGACGTAT 
GAGGGAGAGCAAAGAAGCCAGCCTGTGTGCAGGAGCCAACGCGAGCCAGCGTAGAGGCAC 
TGAAGCCGGGGATGGCATGGGGGCGGCGGAAAGGCTGTGCCAGTGACTCTGAGTGGTGTG 
GGAAGCTATGCAGGCTTTTGAGCAGAGGAGTGACATGAACTGATACTTGGCTTTTATAGT 
AATTTAGGTGATGGTGGCTCAGATCAGGGCAGCAGAAGTGGAGGTGGGAGAAGCAGTTGG 
TTTTGAACCTAACCTGTTTCCTAGTGGACTAGATGTGGATGGGAGAAAAAGATGGGAGTC 
AAGG ATGAC AC CAAGAGTTCTG 

The following amino acid sequence <SEQ ID NO. 181> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 61: 

QNSWCHP*LP SFSPIHI*ST RKQVRFKTNC 

FSHLHFCCPD LSHHHLNYYK SQVSVHVTPL LKSLHSFPHH SEST.AQPFRR 

PHAIPGFSAS TLARVGSCTQ AGFFALPHTS *ALPFSGPL»H *LFPLCGTPS 

FRCAPASQST FSPSSSLLRY KLLSGTLFTI PASLPSTSVL FVCFFITLYP 
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f'ysrkyw eyl lfwcltc*h vmstrqg 

The following DNA sequen ce Seq-2288 SEQ ID NO. 62> was identified in H. 
sapiens: 

AAGTTTGAAGCTCTGGTAGTTTACAATTTATCAGTGATAGGAACAAAATGTTAGCATAAA 
AACTTTGGAAGGCATTAAATATAATGGGAATTAGAGTTTGATTATGTCATGCTAATTTAA 
TGAAAATGAATTAGTTTTAAAGAGTTTTAAACATAAGGGAAAATGTGTAACTAATATGAA 
ATCCTGTATGTTTATTTGCTTPACTATGGTACAATTTTTACTATGTATTTGTATCCCATA 
ACATCACTTTGTATGTCTTCAATATACAAAATAAAATTTATTTAAAATGAACATTTGATG 
AGCTCTAATGCGGAAAGACCTGCATAAATTAGTCAGTACTGTCATGACATTCATGGCTCC 
CAGCTTCAGGTTTGTTCTCAATTTTCCTCATAATCCTTCTGTTACCATCATCAGCAATTT 
CTCTTATTTCACTTTTCAGTTATTTCATAACTGATGCACTATCCTAAAACCTCTGACAAA 

TGTTTCCAC T AAAAC C AC AC AT AC AC AC A C AC AAAACAGATTGT G A C A CT C A CAATGGTT 
TATTGACTATTGTCTTCAAGCATTAGAAAATACATACATGTACTCAGCATTGTGTTCATG 
TTCAGAGTCACTGCTGCTCCCTCGGTCTTCATGTAAGAACTCAT 

,The following amino acid sequence <SEQ ID NO. 182> is the predicted 
; amino acid sequence derived from the DNA sequence of SEQ ID NO. 62: 

SLKLW* FTIYQ**EQN VSIKTLEGIK YNGN* SLIMS 

C*FNENELVL KSFKHKGKCV TNMK SCMFIC FTMVOFLLCI CIP* HHFVCL 
QV T K*NLFKM NI**ALMRKD LKKLVSTVMT FKAPSFRFVL NFPHNPSVTI 
ISNFSYFTFQ LFHN*CTILK PLTNVSTKTT HTHTQNRL*H SQWFIDYCLQ 
ALENTYMYSA LCSCSESLLL PRSSCKNS 



The following DNA sequenc e Sec-2289 <SEQ ID NO. 63> was identitied 15 
H. sapiens: 

CCTGGGTCCCACCCCAGACTACTGAGTCAGGCAGCATCTCTTGACCCAGGAAGCGGTACT 
C-TAATAAATCACCTGCAGGTGATTCTTTTCTTCTGCACTTTGAGTTGAGAACCACTGCT 
C ^ AA C AG GT G AAT AAACAT T AAT AT AAC AAATTGC AAT AC AG TTGT AG GG AAGG AAG AT A 
AA G G "AT G C C A CC G AT AG AAAT AC AT AT A GGGT AG AATT C AT T CAT CC AT G C AA CACTT A 
TGAAGACCCATTGCATGTCAGGCACTATTCTAGGCACTAATGGCAGAATAGTGAGCCAAG 
CAGACAAGGGCCTGGTTTCATGGTGGCGGGGAGGCAGACTAAGTGAATTTATAGCTGTGA 
ATTGTGATAAGTGTCTGAAGGAAGACACGAMGCCAGTGTTATGGGTAGATAGCAACGGC 
CAGGAGATGGGCTTCTCAGAGGAGGAGTTTACTCTGAGGATGGAAGAGTGAGAAGAAAGT 
CACCTGTGTGCAGTCAAGGGTGGGCACTGGGAAGAACTGTCCAAAGAGAGGGAGCTCATT 
TGTGAGAGACTTGCCACAAGGAGGAAAAGAGCTTG 

The following amino acid sequence <SEQ ID NO. 183> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 63: 

QALFLLV ASLSQMSSLS LDSSSQCPPL 

TAHR*LSSHS SILRVNSSSE KPISWPLLST HNTGFRVFLQ TLITIHSYKF 
T*SASPPP*N QALVCLAHYS AISA*NSA*H AMGLHKCCMD E* ILPYMYFY 
RWHT FIFLPY NCIAICYINV YSPVRAWLN SKCRRKESPA GDLLRVPLPG 
SRDAA*LSSL GWDP 
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| The following DNA sequence Seq-2290 <SEQ ID AO. 64> was identified in 
| H. sapiens: 

| 

TCTGGACCTTCCTGGGCTGGGCTCAGATGAGGAATGTGTGTGTGTGTGTGTGTGTGTGTG 
TGTGTGTGTGTGTGTGTGTGTGTGAGAGACAGAGAGAGAGAGAGAGAGAGAGTCAGGAAG 
TGGGGCCGGGGGGCGGGGGGCAGGGGTTATCTAATAAAATGAGCCAAGCAAGTTTTGTGC 
GTAGCTTGAGCTTCTGTCCTCCTCCCAGATAACAGACAAGCTTCCTC^CCAGCTGCCCTTT 
GTGGGTAACGCTTGTTTTGTGTCTGCCTTGGGGCCTGAATCAAACAGAGTTTGTTTATGC 
AGGATGTACAAGGTGTCAAACCCAAACCTTGGTTGTGAGGAAGACGGCCTTCCTGACTGG 
GCCAGCTATCTCCAATGACTUGAATAATTGTCCACAGGCTGAGCAGGGCAAACACTTCTG 
AAGATATATATGGGCCAGACTTTTGTAAGATTCATTAATGTCTCTTGGCAACTGGCAGGG 
GAAAGTATAGAAAAATACATCTGAGCAAGATGATG 

The following amino acid sequence <SEQ ID NO. 184 > is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 64: 

IILLRC I FLYFPLPVA 

KRH* * ILQKS GP YIS5EVFA LLSLWTIIQV IG DSWPSQEG RLPHNQGLGL 
TPCTSCINKL CLIQAPRQTQ NKRYPQRAAG RKLVCYLGGG QKLKLRTKLA 

WLILLDNPCP PPPGPTS*LS LSLSIiCLSHT KTHTHTHTHT HTHTFLI*AQ j 
PRKVQ I 

i 

! 

The following DNA sequence Seq-2291 <SEQ ID NO. 65> was identified in j 
H. sapiens: 

CAAAGGAGTGATAATTATATACATAGGCCTGATAATTTTGGGCAATATGGATTTAAGTGT 
GTTTATAATATTGATGGTTTGAGATTTTTTTTTTCCAACAGTAAATAGCAATCTGAGAAG 
GTGGTGCTCTGAATTGAGTTGTTTGCTTGGCAGATATGGTAGCCGATACAAATGTGGCAG 
! CAAATGAGGGCTACTGGGTAAGAAAAAAAGTTGAGACAATCAAGCCTGTGATTCCATTAA j 
i AGTAGGGAAGAGCTACTAAGAAGAGGCTTATAGAATGAGGGAATTAGAAATATCAAAAGA | 
! TTATACACCTGTATAACAACAAAGAGTAGAAACAATGAGAATGAGGTGATCAGAAATGGG : 
j TTGACAAGGCTTCATGCTCAGACAGTAAATATTGTTCTGTATGACTTTTTAGGTGGGGCT j 
j TTTCTAGGTCCTGAAGATTTTAGGATATGTGTCTGGAAATAGGTGGATAAAGTACAATCA 
! AAGAAAACATTGGTTGAAGTAAAATAAATCCAGAATGAGACAGTTACATGGACAGTTAAA 
TATCTCATAATTATGATTGAAGTTTTAGTGGAGATAAAAGCTGAGCAACATACTTCTAAA 
TGAGTAAGGCTAAGTGACTCAAAGGAGAATAGGTGACTTTAG 

! 

1 

j The following amino acid sequence <SEQ ID NO. 185> is the predicted 
i amino acid sequence derived from the DNA sequence of SEQ ID NO. 65: 

I 

I *SHLF£ FESLSLTHLE VCCSAFISTK TSIIIMRYLT VHVTVSFWIY 
FTSTNVFFDC TLSTYFQTHI LKSSGPRKAP PKKSYRTIFT V*A*SLVNPF 
LITSFSLFLL FWIQVYNLL IFLIPSFYKP LLSSSSLL*W NHRLDCLNFF 
SYPVALICCH ICIGYHICOA NNSIQSTTFS DCYLLLEKXN LKPSIL*THL 
NPYCPKLSGL CI*LSLL 



The following DNA sequence Seq-2292 <SEQ ID NO. 66> was identified in 
H. sapiens: 

i 

! ACCTTCCCTCCTTACAAGGCCATCTCAATTATTATATGGAAATTCCATTTTACAGAGGCC 
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AATGGTAACTTTCCAGTATAAAC ATAACAGAAAGCCTTGGAGACAGTGTCAAACTGCTGA 

CCTGCTGGGCCTTTCTTATTCGCTGGATGAATCTGGGACTTCAAACAATCACTGTGCCTG 

AACTAACGAGGGGGCTGTAAACATGCCTGCAAGTTCTCCCAGCTCCCCTTTTGGGGCCTG 

AAAATTTATCTCTTCGCAGTGAGCGGAAATATTTTCCTTAGCTGGGTCCCCTGTTTTATG 

CCTTTGATTTACAGAAGCTTCTCAACAAATAAATACAAGTTGAOTGTTAGGTCACAGCCT . 

T^TGGAGAGCTTrCCAAAAGCCTTCAAGAGTAAGGGAGATAAACTGGAACAATATTTGGA 

AAATAATCCCAGTTGTTTTATCACTTTCCi-GGGGGCTGAGACGCTGATTGGATCTTGGCC 

CCTCACCGGCACCCTATGAGGCAGACAGGGCTTCATTAGCTGCTTTCTGCATATAGAGAG 

CGGAGACT ' 

The following, amino adid sequence <SEQ ID NO. 186> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 66: 

TFPPYKAISI IIWKFHFTEA NGNFPV*T*Q KALETVSNC* PAGPFLFAG 
IWDFKQSLCL N*RGGCKHAC KFSQLPFWGL KIYLFAVSGK IFLSWVPCFM 
PLIYRSFSTN KYKLTVRSQP FGELSKSLQE *GR*TGTIFG K*SQLFYHFP 
GG*DADWILA PKRHPMRQTG LH*LLSAYRE RlR 



The following DNA sequence Seq-2293 <SEQ ID NO. 67> was identified in 
H. sapiens: 

CCCATCTAATAACAGAATATTGAAAAGGTCACAGCAGTACGGCTGAGTTCTCCAACCTAC 
AAATCACAGGGAGCCGTCAGCCTCGGATAACTCATTCTCCTGACAAATCAAGGAGCAAGG 
ACTGAAGACTGCACCGCTGATTAGGCTCATGGGAAACCAGAGGGCCAGGGAGAAATCGAT 
AGAACATCCTGCCTCGTGCAGGGGTTCAGGGCAGCAGGGGTGCTGATTAGCAAATCAGCA 
GGTGGGGGCATGCTGTCCCCTGGTGGCCGCTCAAATGACAGCCGCATTTGAAAGACCCCA 
GAGGGGAGGTCCCATCTGC-ACCTGCCTGGGTGGTCCCCCTGGCTCAGCAACTTGGCTGGA 
GATTGTTACCATTTTACCAGAAAACTATTAAAAAGCAGCTTTCCCCAAATAAAACATTTG 
CCATTTAAAATCCCTAAAAGTTGATCTCTTTCAGGATATCTTGTGTTCTTTTTCCATTAA 
GGGTTATTATTATTATTATTATTATTATTTTAGAAATTAACTTTTGCCATGACCAGCCTT 
TTTGAGTTTTGACTGCAAGCAACAACAGTCAAAACTCAAACTCCTCGTAAAAGGAGGACA 
GGTTTATGGCTTAATTTACTACAGAGTTCCACAAACAACATTAAAGAAAAATGACTGATT 

TAATTAAAAACTG 

The following amino acid sequence <SEQ ID NO. 187> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 67= 

V FN*ISHFSLK LFVELCSKLS HKPVLLLRGV 

*VLTWACSQ NSKRLVMAKV NF*NNNNNNN NNP*WKKNTR YPERDQLLGI 
LNGK CFIWGK LLFNSFL VKW *QSPAKLLSQ GDHPGRSRWD LPSGVFQMRL 
EFERPPGDSM PPPADLLIST PAALNPCTRQ DVLSISPWPS GFP*A*SAVQ 
SSVLAP*FVR .RMSYPRLTAP CDL* VGELSR TAVTFSIFCY *M 



The following DNA sequen ce Seq-2294 <SEQ ID NO. 6B> was ic 
H. sapiens: 

CTTACAAGTGAATTGTGTGCATATGCAGGAGTCATCTGTAAACCTCACTTGATGTTTCCC 
CTCTGAACTCTGATTGGTATACCTACAGCTATTATTTACTTCACCTCTACTCAGAGTTAT 
CCAGAATGTTACGCATACAAAGGAGTATAAATAGGGAAAGCAGC-TTATCAAACGCCGTGG 
ATGGCATTTTCCCATTACACCTAGATACATATGAAAAAATC-TACAAACGACTAGAATGAT 
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TACACCATAGTGATAACAATGATTACTACTGGGTACTAAGATAATGTATTTTATAATTTT 
TTCCTTTTGTTTATCTCTCTTTTCTGTTTTCTACATTGAAAATGTATTACTTGTTTTTAA 
ATTAAAAACATTTAATTTGAATACCTATATTGAAGTGTGGCCTTACAGGCCTGGGTACCC 
AGGAAGCCTGGTCTGGCCTGTATAATAATTAAGAAATAATTAATTGTATAATAATTGTGC 
TTGTATAATAATTAAGAAATCTGCTACCTCCTTTCAGGTAGCAGCCCTTACCAGGGCTCT 
AGAATCTCCTGAATCAGTTTAGTCTCCCTGAAGCCACTAAGATCTGGGCATGTCAAAATG 
GGTGGACCCTGCCCAGTCAAAGCA 

I The following amino acid sequence <SEQ ID NO. 188> is the predicted 
j amindacid sequence derived from the DNA sequence of SEQ ID NO. 66: 

CFDWAGST HFDMPRS*WL QGD*TDSGDS 

RALVRAAT*K EVADFLIIIQ AQLLYN*LFL NYYTGQTRLP GYPGL*GHTS 
I *VFKLNVFN LKTSNTFSM* KTEKRDKQKE KIIKYIILVP S5NHCY HYGV 
I ILWCTFFH MYLGVMG KCH PRR LITCFPY LYSFVCVTFW ITL SRGEVNN 
SCRYTNQSSE GKHQVRFTDD SCICTQFTCK ' 

i i__ , 

The following DNA sequence Seq-2295 <SEQ ID NO., 69> was identified in 

H. sapiens: 

i CGTTCAAAAATAAGCTATGTTTTGAAAATTAAACTATGCAATTGACACATACTGTATGGA 
ACCAACACTTATTTTAAAGTGACAGAAAGAGTGGAATGTGGGAGAGCAAGCCTGTTTTCT 

I GATTGAACATACTAACAATTTAAAGGAAATCTTTGTCCTTCAGAAAAAGCACACAAGGAG 
TATTACAAGGTGTTTGCCAGTCTTCAAACCAAGGCAAAGCAAGAACCACAGATGCCTCCT 

i CAAGAAATGCTCTAGGTGGCGAGTATCTTCTAAGGCTGTTACAAGTTCTTGATACAGCTA 
TCTTTATAGGTGTATGATTATTATTGGAGATTAATACCTCAACTTTTTTAGAGTTCCAAT 

1 GATTATAGATTAAAATTTCATAGTAATTCACATTGTTGTTCTGGGTG 

1 The following amino acid sequence <SEQ ID NO. 189> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 69: 

| VQK* A MF* KLNYAID 

TYCMEPTLIL K*QKEWNVGE QACFLIEHTN NLKEIFVLQK KHTRSITRCL 
j PVFKPRQSKN HRCLLKKCSR W KVSSKAVTS S*YSYLYRCM I IIGD*YLNF 
; FRVFKIID*N FIVIHIWLG 

The following DNA sequence Seq-2296 <SEQ ID NO. 70> was identified in 
H. sapiens: 

ACTAGAACCCTCACTGATGGCTGGAGATGGCCGGGGCAGCTGTGCTGGGGCCATACGTTT 
GGGATCTTGGTTCCCACTGTTGGCTGGGTTCCCTGGGTCTTCTGCATGTCATTTCTGCTG 
CGATGGAATGTCCAAAAAGGTTCCTTTACTCACATGCCTGGCTGGGATAGACAGAGCAGC 
CAGGGCTGGCCAGACACCTTTCTGTCTTCAGATGGCGTCTCCATGTGGGTACCTGGGCTT 
CCTCACCACGTGAGTGATACTTGCTACATAGTGTCTGGCTTCTGCCAGAGCCAGCATTCT 
AAGAGGCTCCAAGAGGCTTCTTACAACTCAGCCTCCCGTGTCCCAGAGTGTCACCTCTGT 
CACATTCGCTGGATCACGCAAGTCACAGGCCGGCCGGTGTGCGAGAGGCTAGGAATTAGA 
CTCCACTTTCCTTCAGGAGGAGAAGCCACCTTTAATTTACTACAAAAAGTTCCTTTTCAG 
TGTTAACCTTAAAGTATTTTAATACGCTCAGTCAAAGTTCAACCTAATGTTCTATTTGAA 
TATTTAATATGTTGTTCAAATGTTTAACCTAATAGCAGAGACTTTCATCGTAGCCCTTAG 
AATCCTCGAACTATGAAAACATGCCTTTCAAAATTGATTGCGATG 
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The following amino acid sequence <SEQ ID NO. 190> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 70: 

TRTLTDGWRW PGQLCWGHT F GILVPTVGWV PWVFCMSFLL RWNVQKGSFT HMPGWDRQSS 

QGWPDTFLSS DGVSMWVPGL PHHVSDTCYI VSGFCQSQHS KRLQEASYNS ASRVPECHLC 

HIRWITQVTG RPVCERLGIR LHFPSGGEAT , FNLLQKVPFQ C*P*SILIRS VKVQPNVLFE 
YLICCSNV*P NSRDFHRSP NPRTMKTCLS KLIAM 



The following DNA seq uence Seq-2297 <SEQ ID NO. 71> was identified in 
H. sapiens: 

AAACTCAGTGATTGTTTTAAATGCATCTCATCCCCATTAAGATATGAACTCTTTCCCCGC 
GCCTTAACAAGTGAATTGTGTGCATATGCAGGAGTCATCTGTAAACCTCACTTGATGTTT 
CCCCTCTGAACTCTGATTGGTATACCTACAGCTATTATTTACTTCACCTCTACTCAGAGT 
TATCCAGAATGTTACGCATACAAAGGAGTATAAATAGGGAAAGCAGGTTATCAAACGCCG 
TGGATGGCATTTTCCCATTACACCTAGATACATATGAAAAAATGTACAAACGACTAGAAT 
GATTACACCATAGTGATAACAATGATTACTACTGGGTACTAAGATAATGTATTTTATAAT 
TTTTTCCTTTTGTTTATCTCTCTTTTCTGTTTTCTACATTGAAAATGTATTACTTGTTTT 
TAAATTAAAAACATTTAATTTGAATACCTATATTGAGTGTGGCCTTACAGGCCTGGGTAC 
CCAGGAAGC CTGGTCTGGCCTGTATAATAATTAAG 

The followina amino acid sequence <SEQ ID NO. 191> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 71: 

*LLYR PDQASWVPRP VRPHSI'VFK LNVFNLKTSN TFSM*KTEKR 
DKQKEKIIKY IILVPSSNHC Y HYGVIILW CTFFHMYLGV MG KCHPRRLI 
TCFPYLYSFV CVTFWITL SR GEVNNSCRYT NQSSEGKHQV RFTDDSCICT 



QFTC*GAGKE FIS*WG*DAF KTITEF 



The followi ng DNA sequence Seq-2298 SEQ ID NO. 72> was identified in H. 
sapiens: 

CTTTCCTGTGCTTGTCTCACCTGTCAATCTTTGTGAGCTTGGCTATGTGAGATGATCTGT 
AGAGACTGATCACTTCTGGGTACACAAGCAATGAATTTCAGGCCTAGGAAATGAAGCACC 
AGATGGAGATGTGATGCCCTCCCAAAAGTCTTGCCCCCTTTACACCCTTTCCCTGGGTGA 
CTTTTCTCAGTTGGAATTGCTTGCCTCCTTCAAACTGACAACAGATTCAAGGGTTCCTGC 
AGGAAAATCTCCCAAGTTTGATGCTGTTAGATAATACATCAGCGGTCAGGGAGTCCTCAT 
CAAGTTGAGTCCAGCACTGGCATGGTGTGGAGAAATGGGGATGGGTGGCACAGAGGAAAG 
AGGGGACATCTCCCTGCCCTCC6GGAGCTCCAGCAGGGAAGGCATTGCTCCTGGCAGACC 
AGGAGTCACATGTCAGCCTCTTGGGAGGAGATGGGGGTGGGAGGGAGAGGATAATAA 

The following amino acid sequence <SEQ ID NO. 192> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 72: 

IILSLPPP 

SPPKRLTCDS WSARSNAFPA GAPGGQGDVP SFLCATHPHF STPCQCWTQL 
DEDSLTADVL SNSIKLGRFS CRNP*ICCQF EGGKQFQLRK VTQGKGVKGA 
RLLGGHHISI WCFIS*A*NS LLVYPEVISL YRSSHIAKLT KIDR*DKHRK 
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1 The following DNA sequence Seq-2295 <SEQ ID NO. 73> was identified in 
H. sapiens: 

gaaagtagctaatttatgtaaacgccacgaaattagaaattaaataattaaaaaaatgat . 

attctgaattgctaaggctccagcctccaccactgtgatttctttgtatcagtttgctca 

aagatcccaccatattttctcaggaacacAtccattatac'ttctgtgccagtctcttcat 

catatcacaatcacatcgtagttctaaggtcaatctccctgacaaaattgtttttctgtt 

ggtcttatctaattttctggttatctatgactatgtaacaaagtatctgaaatttagttg 

j pptti^ r AAA C AAA CAT TT T AT TT T AT C A C C T G G TT T T G TG AG C AT C ACTT AC A G C TT AG 
TTTGTCAATTTATOTGATTTGTGAGGCATTGACTGGGGTCACCGTGTGTTATTCAGCTTC 
GTGTCTAAGACTGTCTAGAGAATAAACAATCATTTCTTTGCCTGCCATCGCGG 

The following amino acid sequence <SEQ ID NO. 193> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 73: 

KVA ICL-CKRKEIRN *IIKK MIF*I AKAFASTTVI SLYQFAQ RSH 
KIFSGTHPLY FCASLFIISQ SHRSSKVNLP DK IVFLLVLS NFLVIYDYVT 
KYLKFSCLNK QTFYFITWFC EHHLQ LShSI YLICEALTGV TVCYSA SCLR 
LSRE*TIISL PAIA 

The following DNA sequence Seq-2300 <SEQ ID NO. 74> was identified in j 
H. sapiens: 

\ TAATATTCACTGAAATATTCAAAGTCAATTTGGACAGAAGTTTGTATCCGTTTAAATGTT 
I -j-p-pQTGTAAAACTATATTTAATTCAAATCTTATATCCAGTTGATTGCAGATTAATTTACT 
TCAACGAGCA7TTATTAAATCGTACTATGCATGAGTATATTTCTGAAGGTCATGGCCTTA 
i CCTTGGAGTATGTGGCCTTTCCATTTTCTTACTGAAATATCTGTAGGTTGAGATAATAGT 
! GACTTTCTATAATTGACTTACTGAAATTCTCTATTTTCAATGCTATCAATGATTTAGATA 
' TGGTTTAAAAACTCGTGTTTATTCACTTTTCAGCTAAAATATAAAGTGATGGCTCAGTGG 
TTTCTTGATGAGGAAATCAAGAACTGTAGCACATTTTCTATTACTAATTTTATAGAATGA 
TCTTTAGTTAAATAAAAAACTTACAGTTAATATAAATAGCACTTAGAAGAATAGCATTTC 
ATTTTGAAACGAAGTCTCAAGTCATGGATTTTCATTTTCTAGGTCTGTAATATAGCAATA 
TGCATTGCCTTCTGAGTG 

j 

The following amino acid sequence <SEQ ID NO. 194> is the predicted 
amine acid sequence derived from the DNA sequence of SEQ ID NO. 74: 

IFTEIFKVN LDRS LYPFKC FSVKLYLIQI 

LYPV DCRLIY FNEHLLNRTM HEYISEGKGL TLEYVAFPFS Y*NICRLR 
*LSI IDLLKF SI FNAINDLD KV*KLVFIHF SAKI*SDGSV VS**GNQEL 
KIFYY* FYRK IFS*IKNLQL I* IALRRIAF HFETKSQVMD FHFLGL*YSN 
MHCLLS 

The following DNA sequence Seq-2301 <SEQ ID NO. 75> was identified in j 
H. sapiens: 

AAC7CACACCTAAACACCCTCCCACTGTGTTTCCCGCTAATGCCCCTTGTGGGCCCCACT 
ACAAATCCCCACAGGCGGCTTAGCCTCTTGATTGTTTCTTTCCCTGCCATCTCCTGTGGC 
CTTGGGGGAAGACTCTCCCTTTCCTCACCACAAATGCTGTTCCCCAATTTGTAAAACAAG ■ 
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-^TTTCTGGTTGGAGAACAATTGCTAGGCTCCTTGGTGCTGTAGCATTCCTTCCATTCAAT 
CCATTGGCCCCTACAGG 

The following amino acid sequence <SEQ ID NO. 195> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 75: 

PVGAN GLNGRNATAP RSLAIVLQPE NLFYKLGNSf CGEERESLPP 
RPQEMAGKET IKRLSRLWGF WGPTRAISG KHSARLFTSQ 



The following DNA sequence Seq-2302 <SEQ ID NO. 76> was identified in 
H. sapiens: 

GCAAGTTTTTTTGCTTTCTTTTTTGATGGTGGCACTTTATGAATTGTTTTCTCTTTTTAG 
AAATTAAAAAATAACACTAGGTACATTATTTAAATGTCTCTGTGATGATTGATTAAACTT 
TTAGACAGCATTTATTTACTCCCAACTATAAAAAGGAGAGTGTGAAGACACTTATAGTTC 
CTACTATAACCAAAAAATACACTTAATCATCCTAATAATTATTTTTCTTATAACACAGGC 
CTGTACTATTACCTCATATTATGTGATGATAAGCTCCACAGTTGTTTGGCCCTGTTTCTA 
TTTCTCAGTGGTCTCAGGGTTCATTGCCATTCCCCAACTCCTTTTCAGCTTTCAGCGATT 
TAGTTCCATTTTTTGTTTGGCTGTATTTTATCTTATCTTCAAGGATTTTCTTTTCAAGAG 
ATTTCATGGTCATTATATTCTTCAAGCCTTTACAAGTGGAATAGATCTGTTGCGGTCATC 
TATCAACAACAAAGTAACAACTCGGCCATGTAATCCCTGGGTCACACTACCTTTTCCCCT 
TCTGGGCCCATAGGTACTGCTCTACTGTCTTCTGGCAGTGATTGC 

The following amino acid sequence <SEQ ID NO. 196> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 76: 

ASFFAFFFDG GTL* IVFSF* KLKNNTRYII *MSL**LIKL LDSIYLLPTI 
KRRV*RHL* F LL*PKNTLNH PNNYFSYNTG LYYYLILCDD KLHSCLALFL 
FLSGLRVHCH SPTPFQLSAI *FHFLFGCIL SYLQGFSFQE ISWSLYSSSL 
YKWNRSVAVI YQQQSNNSAM * SLGHTTFSP SGPIGTALLS SGSDC 



j The following DNA sequence Seq-2303 <SEQ ID NO. 77> was identified i 
| H. sapiens: 

j GTTTTTGAAGATGGAGGTG GCACAGCAGCAGCGATGCATCTGAAATCAAGGTGCACTGAG 
i GACTGTGGCAGCCCTAGCAGAGAGGAGAGAGGCAGGGAACAGATTCGCCCACAGAGTTTG 
| CAGAAGGAATTCACCTGCCGACACCTTGATTTTGTGCTTCTGGCCTCCAGAACAATGAGC 
CAATAAAGGTCTATTGCTTTATGCAACCAGGTTTTGGTAATTTGTTACAACAGCCCTAGG 
AAACTGATCCAAAGTCTTTAATTAACACAGTATCTATAACTGGTGTTCTGGCTATCTGTA 
CCCTTATGGAAATTTTAAGTGAATGTAATATTTCCTTCCTCATATTTTGCTATTTGTTCA 
CATATCTGAAGCATGGGTTTCTTTTCAGTGGGTAGATTTTCATTGGCCAAAGGGTACCTC 
TGTGCTCTGTAGTCTGTTTGCGACACCTTAAACCACAAGGGCTCCCTCACAGTGCTTCCG 
CCTTAGGTCAAACTCCCAGAGGCAGACCCTGAGGCAGGGATTTGGGCAAATGTGGCTGAG 
ACTGAGGGAATGCACTTCAGGAGCACAGCAACAGGGCT 

The following amino acid sequence <SEQ ID NO. 197> is the predict 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 77: 

SPVA VLLKCIPSVS ATFAQIPASG 

SASGSLT*GG STVR EPIiWFK VSQTDYRAQR YPLANENLPT EKKPMLQICE 
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i CIAKYSEGNI TFT*NFHKGR DSQNTSYRYC VN*RLWISFL GLL*CITKTW | 
LHKAIDLYWL IVLEARSTKS RCRQVNSFCK LCGRICSLPL SSLLGLPQSS 
VKLDFRCIAA AVPPPSSK 

The following DNA sequence Seq-2304 <SEQ ID NO. 78> was identified in 
H . sapiens: ■ 

AAATCTATCTCCAGAAGTGGAATTGCTCCCACAGAGTATATGCTATTTGAAAGCCTGCTT 
TATAGCTTGTCTGAGGGTGATGGAGCCCACCCCGTTCCCCAGAGGGAAACAGCCACCAGC 
TCCAGCCTTGGCATGGGAAATGATTTTCTCTGGGGCCTCCATGGAACAGACAGCTCTTCT 
CACATTCCCTCAGAGCAGAATAGTTGTCCAAGAAATGTAAAAACATTCAGGAACATTTGA 
GACACTTCTCTTTGGTTTTTGGTTGTGCTTTGGGGCTAACATTGGCCTGGAAGGTTGTCT 
AATATTTGGAACGTCTGATGTTTTGGCTGACTCAGGGCCAATGAAACAAAGCTGTGTTGG 
TGATTTCAAGGCGGCAGCTGCCTCCTCCTTCCCCACTCACCATGGTGCTTGGGGTGAACA 
GTTTTCCAGCCCAGGTTCAGACTGGTGTAAATACTCAGCCCCTGTGAAATTGACTTGTCT 
ACTGCTCTCTCTCTCTCTCTCTTTCTCTCTCAAAGAAGGAAAGAAAGAAAGACGTTGAAT 
TGTGTGTTGATTTCTAAAAAATCTTCTCTTCCATTTTCTCCTGGACTTTCCATGAGCAGG 
TAGTGCCCACCTGAATGCCAGCTGAGCCGGAGGTGTCAAACAAGATGCAATACAGTCAGG 
CCAGAAATAGACTTTCCCGTCACGTCTACTCTGCG 

i The following amino acid sequence <SEQ ID NO. 198> is the predicted 
' amino acid sequence derived from the DNA sequence of SEQ ID NO. 78: 

i QSRRD GKVYFWPDCI ASCLTPPAQL AFRWALPAHG KSRRKWKRRF 
\ FRXQHTIQRL SFFPSLREKE RERESSRQVN FTGAEYLHQS EPGLENCSPQ 
: AFW* VGKEEA AAALKSPTQL CFIGPESAKT SDVPNIRQPS RFKLAPKHNQ 
! KPKRSVSNVP ECFYISWTTI LL * GXVRRAV CSMEAPEKII SHAKAGAGGC 
: FFLGNGVGSI TLRQAIKQAF K*KILCGSN£ TSGDRF 

| 

The following DNA sequence Seq-23 05 <SEQ ID NO. 79> was identified in 
H. sapiens-. 

AATTCTGTTACTAATTAAGACACTAAGTTGTTCCCGAACTGTGAAGCTTTTGAGTGTTCA 
1 AATGTATAGGACACATTTATATGAATTGTTGTTTCTATAAGATTTCCAATTTCATCCCAC 
AAATACTCTCTAAAAGCTATTACATTTTATTGCATTATTTATTAAGCAATTGAGCTCAAT 
i CTTTTTATGCCACATTTTATATTCTAAAGACATGTTATATTGTCTTAAACATACTTGATC 
■ CATTTTGTATGCACAGTTTATTATATTTATAGATGTGACATTTACATATCTGATCAAGCA 
CAAACCATCAGCACACAATGCAATATGATACCTTAGTTTAATTCAATTTCACTTTCGACT 
GGTTCCATCTTTAAATATTAATTTAGGTAAATGTGAATGCACAATAGTGTAATTACTTCA 
GAGCAAAAACACATTTTGTCTATTTTTAGAACTATAGAAGTAAAATGTGTGTTTACTTTC 
CAACTATAAAAAACGTACTGAAAGGTGTCATGCCCTCAGCACTCCAAGTGGCTTCACTAA 
GAAAACA 

The following amino acid sequence <SEQ ID NO. 199> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 79: 

i 

, F S**SHLEC*G HDTFQYVFYS WKVNTHFTSI VLKID KMCFC 

SE VI TLiLC I H I YL.N w Y L KM E PVESEIELN* GIILHCVLMV CA* fc» JM*MSH 
! L*i**TVHTK WIKYV*DNIT CL*NIKCGIK RLSSIA**IM Q*NVIAFREY 

LWDEIGNLIE TTIKINVSYT FEHSKASQFG NNLVS * LVTE 
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The following DNA sequence Seq-2306 <SEQ ID NO. 80> was identified in 
H. sapiens-. 

a ra a A rvrLrvr rTTTTr.Lr.rrrr A AGGrCTGAGGGGAGCCTCTCCTGCATGTGAAATGCCTA 
GTACACCCCACCGTCCTTGGATTGTTTCTAACCCCAAGTTTTCTCTCCACATTGTCAGAA 
GTTCAGTCAATTGGAGATACAGTTAGGTTAACAAGTACCCTTTTAAAAATGTCTCCCCCC 
AATTCATTCTTCAAAGTACAGGTGGGGCTTGATGTAGAGCAGCATAAGGACCCCAGAACC 
CTGGApGGAGAGTCACTAGGAGGTTGGAGAGGGGAAGATGCAAAAGATAAACTTCCAAGA 
GATCAGCACTTCACTCAGGGCCAACCTTTTCCCCAGG 

The, following amino acid sequence <SEQ ID NO. 200> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 80: 

PGEKV GPE*SADLLE 

VYLLHLPLSN LLVTLPPGFW GPYAALHQAP PVL*RMNWGE TFLKGYLLT 
LYLQLTELLT MWRENLGLET IQGRWGVLGI SHAGEAPLTP WGSKGHF 



The following DNA sequence Seq-2307 <£EQ ID NO. 81> was identified in 
H. sapiens: 

AGTGTAGAATAATAGACATTGGAGGCTAGAAAGGATGGAGGGTGGGAAGGAGGTAAGGGA 
TTTGAGGGATGAGAATTTACTTAATGGGTGCAATGTACATTATTCAGGTAATGGTTACAA 
TAGAGGCACAGACTTCGCCACTCTGCATTGTATCGATGTAAAAAAACTGCATGTGTACCC 
J CTTAAATTGATACAAATAGAAAAACCCCATATAGTATTTGAGGTGAATAGATCTAGATGG 
TCCCTCTTTAGTGAGTGAATCCTATAGAGAAGTAATAAACACACACATAACTCTGGCACA 
GTAAATAAGCAAACATGAAAATGGAAAAGCATCAAAGCAGAGTGATCTATCTCAAGATCC 
TGACTGACTTGATGTACAAGTTGGACAAGTTTCAAAACTAGTATTTCTTTCATGTCTCGG 
CAACATTTCAGAAGAAGGTGCACCTTGACGCTAGCCATATCAGTAGAAGATTTCTTTCCT 
CAAAGAGATTGCCTCAAGTCCTCACCCAATGTGATGCTAATGACTTAACATCAGGTTCAC 
CTGACTTAAACATATTTTTACTTATTATTATTATTATGATAACACTGGACCTCAACATAT 
AGTTTCCTTTGTTCCACATTTCAAAGAGAGATATCAA 

The following amino acid sequence <SEQ ID NO. 201> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 81: 

D ISL*NVEQRK LYVEVQCYHN NNNK*KYV*V R*T*C*VISI 
TLGEDLRQSL *GKKSSTDMA SVKVHLLLKC CRDMKEILVL KLVQLVHQVS 
ODLEIDHSA L MLFHFHVCLF TVPELCVCLL LLY RIHSLKR DHLDLFTSNT 
IWGFSICINL RGTHAVFLHR YNAEWRSLCL YCNHYLNNVH CTH*VNSHPS 
NPLPPSHPPS FLASNVYYST 



The follow ing DNA sequence Seq-2308 SEQ ID NO. 82> was identified in H. 
sapiens: 

AATTTGGAGAGGGCACAGAAGAGACAGAGAAGAGATGACTTTTTTCTGTTTCATGATGTC 
TGGGACCCCAACTGGGAAGACACAATGAGCAGAACTGCTGAGTGGAGTGTGTGCACATGA 
CTCCCCACAGAGCCAGGCTTCCTCACAGCATGGCAGCCTCAGGCTCCAAATGCGTGTATC 
CCAGCA AATAAGGCGAAAGCCACATCACTTCTTATGACTCAGCCTCATAAAACACTAGGA 
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TCACTtTTGCAATACTCTATTGCGTGAAGCAGCCTCAAGCCCAC.CCAGGTGCAAGGGGAA 

GGGGCATAGAATCTAACTTTCAATGGGATGACTGTAAAATAAGTTTGTGGCCATTTAAAA 

AACTGCTATGAAAAGACAGTGCCTTAGTAATTTGGGGAATCGGGAAGTCTTCACTGAAGA 

GGTGATGTTTGGGATGCATCTTGAAAGAGGGACAAAAGTTTGCCAGGAGAAGTGGGGTGA 

AAAGAGAAATGATTCTTCATAGGGAATGGCACCTTTTAGGCTTACATGTACACAGGAAAT , 

ACTGAAATACAAGAAGGAGTACAAGGGGA 

The following amino acid sequence <SEQ ID NO. 202> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NC . 82: 
i 

PLVL LLVFQYFLCT CKPKRCtfSL* RIISLFTPLL LANFCPSFKM 
HPKHKLFSED FPIPQITKAL SFHSSFLNGH KLILQS£H*K LDSMPLPLAP 
GWA>*GCFTQ* SIAKVILVFY EAES*EVMWL SPYLLGYTHL EPE AAML*GS 
LtALWGVMCTH STQ QFCSLCL PSWGPRHKET EKSHL FSV5S VPSPN 



The following DNA sequence Seq-2309 <SEQ ID NO. 83> was identified in 
H. sapiens: ( 

AGTTTCTCATCTATTAAATGGGGTTAATCATGTCTATTTGTATCTATTTCCAAAGAGTGT 
TGTGAAGATCCAAGGGGATAGCACGGTGTAAAGCACATTCTTCTTACCTTTTATCTCCCT 
GAGCTGAGTGTAGAGGCTGCAGTCATTCATTGAACAATTGTTTATTGTCTACTTATTGCT 
AACCATTGTTGCGGGTTCTGCGGAAACAGTAATGAACAAAAGTCTCTGTTCTCATCAAGT 
TCACATTCTGGTGGGGAAGCTTGAAAATAAGTAAGTAAACTAAGCAGGATAACTTCAGAT 
AGTGATAAAAGCTATACAGAAAAGGAAACAGGCCCATAGGATAGAAGTGATTTGGTGGGA 
GGCCTGAAGAGGCTTTAGGGAGCACAGTGGTCTTTGAACCAAGACCTGGAGGCCAAGAAG 
GAGCTGGGCCTGCGGAGACCTGAGGAAGAGCATTCCAGGCAGAGAGAAGAGCAA 

The following amino acid sequence <SEQ ID NO. 203> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 83: 

LLFSLPGM LFLRSPQAQL LLGLQVLVQR 

PLCSLKPLQA SHQITSILWA CFLFCIAFIT I*SYPA*FTY LFSSFPTRM 
T**EQRLLFI TVSAEPATMV SNK*TINNCS MNDCSLYTQL REIKGKKNVL 
YTVLSPWIFT TLFGNRYK*T *LTPFNR*ET 



The following DNA sequence Seq-231C <SEQ ID NC . 64> was identified in 
H . sapiens: 

CATCAAAGATGTAGACAAAATCAGATTACTTTTAACCTTCTGAGCCACAGTAAGGACTTG 
TAACTTATGCTATTCCACTTATAATGGAAAGTCATTAGATACTTTTTATTATAGAGATTT 
ACATGGTCTGTTGTTGTACCTTATAGAAAAAAAACATCATTCTGGCATCTGTGTGGAGAC 
TGGACCATGGAGAGTGAGAGGAGGAAACTGGGGGATAAGGGAGGAAGACATAGCTGAAGT 
CTTCATAGCAGAAGATGGTGGCTTATATTAAGGTAAAAGAAGTCGAAATTGTGAGAAGGG 
GCCAGATTTGGTATAGTCTGAAGTTAATGTAGTAAATGTGGGTAGTGAGGGAAGAAAGAA 
TGGTCACAATGACTCCTACATCTTAGCCTTTGTAAGTAGGTGAATGTCAGGTGCTTAAGT 
AAGATGGAGGACTTTGAGGGTGTAAGCAATGGGAGTAAC 

The following amino acid sequence <SEC TD wo 204 > is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NC. 64: 
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IKDVDKI RLLLTF*ATV RTCNLCYSTY NGKSLDTFYY RDLHGLLLYL 
IEKKHHSGIC VETGPWRVRG GNWGIREEDI AEVFIAEDGG LY*GKRSRNC 
EKGPDLV* SE VNWNVGSEG RKNGHNDSYI LAFVSR*MSG A*VRWRTLRV 
*AMGV 



The following DNA seque nce Seq-2311 ><SEQ ID do ■ 85> was identified in 



K. sapiens: 



TTGGAGACTCCTCCCTTTCGAGGGCATATCTTTTACATTCTAGGCTCTCTACAATTATCT 

ATTTCTCTAATTGCCTCTTTCACTTGTGTTTTCTCCAATTTCTGATTCCCTTTGCAGCTT . , 

GTCTGGATTTAGACTATGCATGAGCAGGAACAATAGATTCACCCCATCTGCTGGGATTCA 

GGCACTTCACTTTTTTTGTTGTACCTTCTGGGAACCTTACTATCTTTTGCATCTCACCCA 

GATTCCTGAAATCTTGTTGAATGCATTTGTAAAAATTATTTTTCTGCTAACCGTGACTAT 

TACAAGCCTACGTTATCAGGACAATAAGAGTAGTATGCTACCCTTGACACCTGCTCCTGT 

CTCAGCTCAGAAACCACAGAGGACATGGCCACAAGCAAAATATCAAACTGACTGAAACTA 

TTCATATTTTTCCTGTAAGTCTTAACCTTTTAGTTAAATTACCACAAGTATTTTAAAATT 

TTTATATTAAAAATCAAAGATCAGTCTGAAAATAATAACATTTTTCTTTTAATTTCTCAT 

The following amino acid sequence <SEQ ID NO. 205> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 85: 

VJRLLPFEGIS FTF*ALYNYL 

FL*LPLSLVF SPISDS LCSL SGFRLCMSRN NRFTPSAGIQ ALHFFCCTFW 

F.PYYLLHLTO IPEILLNAFV KIIFLLTVTI T SLRYQDNKS SMLPLTPAPV 

SAQKPQRTWP QAKYQTD*NY SYFSCKS*PF S*ITTSILKF LY*KSKISLK 
IITFFF*FL 



The following DNA seque nce Seq-2312 <SEQ ID NO. 86> was identified in 
H. sapiens: 

ATTAGAGGATGATAGACCTCCTGCTTTTGTCATGAACAGAAATTTGTTGGTTTATGGAGA 
GAAGGATGAGAAGGACTTACCCTCCACTCACCTGACTCCAAGAAGGCAAATATCTGGAGA 
AACCAGAGACAGAAACCCCCAAAGATCTAAACTCTCTGTAGAGAGCATGCAGTGACAGTT 
TAGCCTATGCTACCTGAAGTGGAAATAGATCATTCTTTAAATAAATCACTTGTGCTGACT 
TGGTAACTCAAGGAGACCACACTTATTATTTCCTCTCAATTCGCAACTATCTTTGGAAAC 
AAGACGATTTTATTTCTTGCTTAGCCTTACCTCTTCTATTCACAGAAAATCAGCAGCACG 
CTAATGATGTCTTAAAAGTACAAAGTCACTTGTAAAGGACATTAGGATCCCTGGCTAGGT 
AAGAAACTCTGTATGACACAGTTTTCAAGTGCACACCTATTCAAAATTGCAAGTGATATC 
TCTTTTGTACTGATTTAGCCTGTACCTGAAAGCAATAGCCATACACATGAGTATACTGAA 
TTAAGTGCACTAGTAGATGACTCTCTATAAGAAAGAGGGGGAAACACCCAAATTACATTC 
AAAGACATTACTGGAAATTAATTATGTTAATTCCCAGTATAATGCAACATTTA 

The following amino acid sequence <SEQ ID NO. 206> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 86: 

*RMIDL LLLS*TEICW 

FMERRMRRTY PPLT*IjQEGK YLEKPETETP KDLNSL*RAC SDSLAYAT*S 
GNRSFFK* IT CADLVTQGDH TYYFLSIRNY LWKQDDFISC LALPLLFTEN 
QOHANDVLKV QSHL*J$TLGS LAR*ETLYDT VFKCTPIQNC K*YLFCTDLA 

CT*KQ*PYT* VY*I KCTSR* LSIRKRGKHP NYIQRHYWKL IMLIPSIMQHL 
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The following DKA sequence Seq-2313 <SEQ ID NO. 87> was identified in 
H. sapiens: 

aacagtatttctgtgcttaggtaaattaacattgttttgtttcttctgcatatttaaaat 

aattaaatctttaggaccttctattaatggccccatagaacaataca!agcatagctataa 

tttccaaaatagaaataaatattcatacatggtctatgagtgtcctcacatgtaatatat 

ggctaactcagacaatgatatgttgcacattctataatgattaacagcattgcttgcaca 

attacaaacaaatgttgagatitttataaatacacatgcacacatgtataatccatatata 

catgtatgtttaatatatattgatagttttgttatgcttcaatttgtatcgtgtggtatt ( 

attcacctcacaaccgctagtagttataaatgaaaaaagtttatgcaaaactgtatttca 

gttttttaaaaatatcattcattatctagctattttgtggccaaattttgttcattcatg 

tcttcattcattcagtaattattagaacctgttctaggcattaggcatttaaagagaaat 

atgatgcattccatatcttctgggagatcatagtctcctgggaaagataaatat 

The following amino acid sequence <SEQ ID NO. 207> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 87: 

QYFCA 

*VK*HCFVSS AYLK*LNL*D LLLMAP*NNT SIAIISKIE I NIHTWSMSVL 
TCNIWLTQT K ICCTFYND*Q HCLHNYKQKL RFYKYTCTHV *£IYTCMFNI 

I Y**FCYASIC IVWYYSPHNR * *L*MKKVYA KLYFSFLKIS FII*LFCGQI 

i LFIHVFIKSV IIRTCSRH*A FKEKYDAFHI FWEIIVSKER *I 



The following DNA sequence Seq-2314 <SEQ ID NO. 88> was identified in 
H. sapiens: 

CAGGACAGAAATAGTTATACAAACTGTTAAATGAAATCCTAGCATGAGAAATACAACAAA 
GTATGTACAAAAACATCTGTACATTTATATTTGCAAATGCATATACAAAAGGATAAGTAG 
GCTACAAAGTTATACTTACTTAGAATTAGTATTTCATCTTGAAACTAGCTCCCAATATAA 
CTACAGCATAAGGAGACATTTTATTAGAAATTTAAATTTCAAGGTAAGAAATTATCTCAT 
TGAAAATTGTGATATTATTTTACTCAAATTACGTATAGAAACTCATACAATTATAATTAC 
AAAAGTTCCAACTTCCAGTTACCGAAATTTACTATGAGCTCAACAAAACATCACCAAAAA 
GTATCCATACATTAAAAAAAAAACCTATTTCATACAGAATTATACTGTTTTAGCCAATTA 
AAAAAAAAACGCCTTTTATTAAAGGCAAACTAGAATTTGGCAACTTAAGTCATTATGAAT 
AAATACATGTGTTCAATTCAACAAGTTCCTACATCCATTCGCCTTGCACT 

The following amino acid sequence <SEQ ID NO. 208> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 88: 

VQGEWM * ELVELNTCI YS**LKLPNS SLFLIKGVFF LIG*NSIILY 
EIGFFFNVWI LFGDVLLSS* *ISVTGSWNF CNYNCMSFYT *FE*NNITIF 
NEI ISYLEI * ISNKMSPYAV VILGASFKMK Y*F* VSITL* PTYPFVYAFA 
NINVQMFLY I LCCISKARIS FNSLYNYFCF 

The following DNA sequence Seq-2315 <SEQ ID NO. 89> was identified in 
H. sapiens: 

TTTTAGTTCTTAAGAACACAGGCTAAGGGAGAAGAAGGAGGAATTGAGGGTGGAAGGTTG 
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CCCAT^GTGA AGCCCAGAGARAAGAGAGAGTAGAGACATGAAGGGAAGGGGCTTGGGGGT 
TCTTACCCTCCAGAAAGCCGGGAAAGGGGTCAGGGCACAGAGATATGAGGTCGGGGCGCA 
GAAATAAGGGATTGGGGTGCAGAGATATAAGAGGTTGGGGCATGGAAATTAGGGATCGGG 
GCGCAGAGATATAAGGGGTTGGGGTACTTGCCCCTCCCCCAGAAAAGTGGTACTTGCCCG 
CTAAGGGTGAAGGAGAAAGGGGTTGGGGGTTTCTTGCACCCCAGAAA 

The following amino iacid sequence <SEQ ID NO. 209> is the predicted 
ammo acid sequence derived from the DNA sequence of SEQ ID NO. 89: 

FLGCK. 

KPPTPFSFTL SGQVPLFWGR GKYPNPLYLC APIPNFHAPT SYISAPQSLI 
SAPRPKISVP *PLSRLSGG* EPPSPFPSCL YSLFSLGFTM GNLPPSIPPS 
SPLACVLKN* FWGARNPQPL 



The following DNA sequ ence Seq-2316 <SEQ ID NO. 90> was identified in 
H. sapiens: 

ACAATTCTTCCTAACAGGAWGTACATGTATATTGTATTGTCCACATTCATACTACATA^ 
TTTATTTCJGTGTCATTGCTAGTTTTGAAGGATTTATAATTGACAGATGGTACCAAATGC 
AGCTTTCTCCCCTTTGCCTATTGTGAAGAGGAGACCTTTGCCAAAATTTCACAATATGAA 
AATTGCTCCTGTTTCCTAAAGGGCAAAAATGAATCACTTTCTTTTTGGATTAGAAACAAG 
TTCAGGATGGCACAGAAATACATTGACATGAACTACTTGCCGGAGTGCTGACATCCAATG 
CTGTATATATTTTTGGGAGAAGATTTCTGGCTTTTCACCATAGAATCACTGGTTACCAAT 
GTGTTAAAATTGGAGTCAAGGCACTTTAGGTCTTCTTACATGGAGTTAAGAAAATTTAAA 
GCAATTTTGTAAATGAAGAATTTCACAATGCATGTCTATTATTGCTCTTTCATTCCCAAT 
CTAATCATTGTTAAAGTGTTCTAAGTTTCTTCTACAGTAGTCG 

The following amino acid sequence <SEQ ID NO. 210> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 90: 

TILPNRIVHV YCIVHIHTTY FISVSLLVLK DXj*LTDGTKC SFLPFAYCEE 
ETFAKISQYE NCSCFLKGKN ESLSFWIRNK FRMAQKYIDM NYLPEC*HPM 
LYIFLGEDFW LFTIE SLVTN VLKLESRHFR SSYMELRKFK AIL*MKNFTM 
HVYYCSFIPN LIIVKVF*VS STW 



The following DNA seque nce Seq-2317 <SEQ ID NO. 91> was identitied in 
H. sapiens: 

CTGGCAAGGAGTGTTTTAGCCTAGCCCAAAAAGACACCATTTTGAAAACTATATATAAGT 
AATGTGGTAATTAAAAACCAGTCAACTCTCTATTATTGGGGCCGCAAAATACTTCTGTAA 
TACTTTGGCCAACATGAATTGGTTACATGTGCCTTAAAATTTTTTAAATTATATTTCTAG 

gaaaaatcaatcatcacttacaaattgttttacaatctaagaactatacatttctctaag 
taaaattataaatcccaggcatgtaactattcacatcaaattttgtttttcagacaaagg 
cattatccatcacaataagtaactttttgtctttatttcaaccggacaatcgtgattaga 
aaaggtaagaagccatctatactttcccgttccatccaatacatttttgttactatttta 
tttaattcaatgtttttcttttttaaaaactattcagcttaaatactgtaccaaaaataa 
ttttaatattaaatatctgcaattctattctagctcctgtgacaaaattcaagaaaacct 
gacataaatgaacaacaatacaacatgtattcaaccatctatgatctcttccatggcttt 
accaatcatttacatcctcctttgtattggtggtgtttttggaaacactctctctcaatg 

fsaTATTTTTAACAAAAATAGGTAAAAAAACATCAACGCACATCTACCTGTCACA 
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: The following ammo acid sequence <SEQ ID NO. 211> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 91: 

! WQ GVF*PSPKRH 

< HFENYI * VMW *LKTSQLSII GAAKYFCNTL ANMNWLHVP* NFLNYISRKN 

! OSSLTNCFTI *ELYISLSKI INFRHVTIHI KFCFBDKGII HHMK*LFVFI 

1 STGQS*LEKV RSHLYFPVPS NTFLLLFYLI QCFSFLKTIQ LKYCTKNNFN 

| IKYLQFYSSS CDKIQENLT* KNNNTTCIQP S MISSKALPI IYILLCIGGV 
FGNTLSOWIF LTKIGKKTSTi KIYLS 

i \ 

j The following DNA sequence Seq-2318 SEQ ID NO. 92> was identified in H. 
; sapiens: 

AACATGACATAGGAAAAGCTAGACAGTTGGTCTCAGCAAAGTGGCACTCCCACTGAAACT 
GAATATT AAC CTG CACCTAGT ATTTTGATCAGTACACTGATCTCTAATTAAGACAAGGGC 
TCTCTGTGACAGTTCCATTACCTCAAATCTAAAATAAGGTCACTCCTGTACAGTGCTGTC 
TACTTTCCTTTTCTGCATAGAGTTATTAGGCTCAAATAAAATAAAATAAAAACTATGAAT 
AGTTGTAATATACTCTGTAGATGAGAGGAATTATTTTTTATTAAATACTAAAAATTCCAG 
TACCTCATGTGCGACTACAAACCTGTGACTACCTAAAGCATGAAAAGCAGACACAGGTGC 
ATAGATCGGCATACAAAAGTAATAGTACTGAAGATACCACATCTCTATCCTCATCTGAAA 
CAGAAGGAAATCAAATGTGCACCAAGGCTTACTGAATTGCTACAATGTTGGAGA 

The following amino acid sequence <SEC ID NO. 212> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 92: 

S?TL*QFS KPWCTFDFLL FQMRIEMWYL 

QYYYFCMPIY APVSAFHALG SHRFWAHEV LEFLVFNKK* FLSSTEYITT 
IHSFYFILFE PNNSMQKRKV DSTVQE* PYF RFEVMELSQR ALVLIRDQCT 
DQNTRCRLIF SFSGSATLLR PTV*LFLCHV 



The following DNA sequence Seq-2319 <SEQ ID NO. 93> was identified in 
H . sapiens: 

TTGTCTGTAAATGGCGTTAGTTTCCCTAATATCTACAAGTTATTAGGAAAATTAAATGAT 
ATGCTAATCTAAAAACTTGCCATTCAATGAATGTTAATTAATTTTCTCTTTGAAGATGCT 
I GGTGGTTAGGTGCTCTAGTATTCTCTATTTTTTTCTACTGTTTTTCCCCCTCTACTGTGC 
' TGTTACTCATTTATTCATTCACTCATCAAAAGGCACCATGAAAGAAAATCAGAGTGCAAT 
! GATGGATGGACAAGCCAGACTTTTTATCTACAACCTTAGAATGTAAAGTTAGCTAGGAAG 
> ACAGTCACAGAAAATATAATTAAAGGTCTATGAATATTATGAAGAGGAATTACAGAATGC 
! TTTGAAAGCTTATAAATGAGAACCTAATCTAGTTTTGGTGCTCAGAGAATATATTCCAAT 
; AAATAGTTTAGGCAGGAAGAATAAGTAGGTGTTGGCAAGAAAGGGATCCAGGATATTCCA 
! GGCACATGAAACACAGATGCAGA 

t The following amino acid sequence <SEQ ID NO. 213> is the predicted 
1 amino acid seouence derived from the DNA sequence of SEQ ID NO. 93: 

| 

1 VPKWR* FP*YL-QVTPK 

: IK*YANLKTC HSMNVN*FSL + RCWWLGALV FSIFFYCFSP STVLLL IYSF 
THQKAP* KKI RVQ* WMBKPD FLSTTLECKV S * EDSHRKYN *RSMNIMKRN _ 
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YRML*KLINE NLI*FWCSEN IFQ*IV*AGR ISRCWQERDP GYSRHMKHRCR 



The following DNA sequence Seq-2320 <SEQ ID NO. 94> was identified in 
H. sapiens: 

GAAAGAGGCTAGAACATGATTTACGTTCCTTCATACTCCTGCAAGAATGTTTAGAATCTG 

AAT C AAA C A G A CG AAAAAAAG C C AAGTT T G AGG CAT AT AT TTTG CT GG CG AGG ATCAAGG 
CCGAGGTGGCAGCTAGCAGTGACTGCCCAATGTGGTAGGTGGATTCCTGATTCAGCAGCT 
TCCTGGAGCAGACTTGGCATATTTCTGGATCATGGCAGAGTAGCCTGGGACTGAAGTCAG 
CAGTATTAGCAGCAGATTCATAATCTGTCAGATTCCTGCATCTGTGGTGGTTGTTTACCT 
GCTGAAGGCAAAGGCAGAGTGTTTCTGGGAGCTACTATTTGTTCCTGAGTATTAAGAATA 
GAACTGTTCTTCCATTTCTTCCAATAAATTTGTTGGTTTTGAATACTTAAAATTTCTTGT 
TATTTAAATAATCTAAAACTATGGCCCATAGGCCAAAGCTAGCTCACTGCCTGTTTTTGT 

ATAG CTT A C AAAATGGTTTTTAC ATTTTTTT 

The following amino acid sequence <SEQ ID NO. 2^> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 94: 

i ■ 

KEART*FTFL HTPARMFRI* IKQTKKSQV* 

GIYFAGEDQG RGGS*Q*LPN WGGFLIQQL PGADLAYFWI MAE*PGTEVS 
STfi fiRFIICO IPASWWYL LKA KAECFWE LLFVPEY*E* NCSSISSNKF 
VGFEYXjKFLV I*II*NYGP* AKASSLPVFV *LTKWFLHFF 



The followi ng DNA sequence Seq-2321 <SEQ ID NO. 95> was identified in 
H. sapiens: 

TCCCCAAAGATCAGATAATGTTCACAATATATAGTTTTTATGAGGATTAAATAAGATAAA 
TAGTGCAAAGCACATAGAACACTTTCTGGTACATAATAATATGAAGGTGAAATAAATGAT 
AGCATAGTAGGCTGTCTTAGCTGAGCACAAACTGATATTCAGTTTGTTATTGGTGAAACA 
AGTGGATTTCGAGTGTAGGTACCACAGTTGAGTTCTACTGGAAATTTCTATAGTGAAATA 
TTTACTAAATTAATTGCACATTAAAGAAAAGCTAAAGGCTGCAACTTGGAAATCAGTGAC 
AATGCCAGGTAGTCAATGGACAGCAAGGATGTCTGAAGTGGACCATAATGTGGAAGAATG 
CTTAAAAACACAAGCCTTCAAGGAAAATCAGCAGCTCTGGGCTTGGAGAAAATTTTTTAA 
AGCATAGACATTTCTCCAAGGAGGAAGTAGTCTAATAAGAGAAGACAGATGATGGACAAA 
CAAAAACTTGGATGCAATAAAGAATAAATGTAAGAGGTTCCACACTAGAAGGTGGGGAAG 
TAATTAGTGGGTAAGTTTGATTAGGGGAATTTCAAAATCATGGACCTTTCATGGAATTCT 

TTCTTGCTTTCAACTGTGTTGACCCATGCGTA 

The following amino acid sequence <SEQ ID NO. 215> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 95: 

RMGQHS*KQE RIP*KVHDFE IPLIKLTH*L LPHLLVWNLL HLFFIASKFL 
FVHHLSSLIR LLPPWRNVYA LKNFLQAQSC *FSLKACVFK HSSTLWSTSD 
ILAVH*LPGI VTDFQVAAFS FSLMCN*FSK YFTIEISSRT QLVJYLHSKST 
PFTNNKLNI S LCSAKTAYYA~IIYFTFILLC T RKCSMCFAL FILFNPHKNY 
IL*TLSDLVJG 



The following DNA sequ ence Seq-2322 <SEQ ID NO. 96> was identified in 
H. sapiens: 
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[ aagagAtatgaaattaatcacacaggaaattgatatttaacaagcaattataaagcagta 

j GATACATAATTTAATATACACCATCTATTTAAATGTCAACATAATTCTGTAGACTGCATA 
ATATTAATGGTGTTTTAAATATGAATGCCAATATAGATATTATCAGAAAATAATAATTGT 
ATAATATGTTTCTTTTTCACCAAGGAAATCAGTACAGGTGGAATGATAAGAAACAATAAA 
ATAAACTATATGGTATGTGAATTGAAAATGTACAACCTAGTGGAAAGAATATGTGCTTTG 
; TAAACAAGGAGACATGGGAATATATTCAGGCTACATTTCCTTCATGTTCAAAATGTATAA 
j AGTTGAAGTAATAATGTTTATCTTACAAGATATTTGAAGATAAATTGAGTCCCTAGGCAG ; 

TGAGAAGTGCAGGATCTGCATTCAGAAAGTTTAATATTGAGTCTGGTTTTTTCACCTGTT 
! CTTTGTCTGACTGTCCTATTCTTCATGTTTACCATTTATTTAATAGGGAAACGGAATTGT 
I ATTCATGGAATTTTTGTGGGGTTAAATAAAGACAAAGAACCTGGAATAAAGCTCCTGATC 
I ACATTACATGTTCAATAAATCATATGTATTTTTATCATTGTGGACACTCTCTGAAATTAT 
i 

I The. following amino acid sequence <SEQ ID NO. 216> is the predicted 
' amino acid sequence derived from the DKA sequence of SEQ ID NO. 96: 

j KRYEINHTGN *YL>TSNYKAV DT* FNIHHLF KCQHNSVDCI ILMVF*I*MP 
: I*ILSENNNC IICFFFTKEI STGGMIRNNK INYMVCELKM YNLVERICAL 
i *TRRKGNIFR LHFLHVQNV* £*SNNVYLTR YLKIN*VPRQ * EVQDLHSES 
j L ILSLVFSPV LCLTVLFFMF TIYLIG KRNC IHGIFVGLNK DKEP GIKLLI 
TLKVQ*IICI FI IV DTIi*NY 

I 
I 

The following DKA sequence Seq-2323 <SEQ ID NO. 97> was identified in 
H. sapiens: 

AATTCTATGGTCTTGAACAAACACACTCAATTAACTTAATACCTGAGAGAATACTCGTTT 
TACATTTATCAAATCATAAGAGTGATATGCTAAACAGACTAGACAAGCAAATAAAGTTGC 
TGACTTTATCTACAGTCACCGAATGCAAACTATCTGAGTTTACTAAATGTTTACTCAGTC 
TAGTTAACTACTCTGCTAAGGATTATGTGTGAAAAGGACAGGCTTACATCATGCTGTTTT 
GACCCAAGGTTCAAAGAAAGATCACATATGGAACTAGTATGCTCTTTGTATAATAAATTG 
AAATCTTAGATTTTAAAAATCAAAATCTGATGGGTCCATTCCTCCAAGACACACAAATAG 
CCAATAAGCACATAAA 

The following amino acid sequence <SEQ ID NO. 217> is the predicted 
amine acid sequence derived from the DNA sequence of SEQ ID NO. 97: 

NSMVLKKHTQ LT* YLREYSF YIYQIIRVIC *TD*TSK*SC *LYLQSPNAN 
YLSLLKVY5V *LTTLLRIMC EKDRLTSCCF DPRFKERSHM ELVCSLYNKL 
KS*I~KIKI* WVHSSKTHK* PIST* 

The following DNA sequence Seq-2324 <SEQ ID NO. 98> was identified in 
H. sapiens: 

ACAGAATGAAGACAGTATGCCAGCACCTTTTTGGATATATACATCAGTAAATCTTGGACA 
GCGTAAAGGGATAGCAACAGAGAGTTCTGATGCTGCCCCCTGCACCCACCCGTGGAGATG 
GGGATGAATAATTAAAACCTTCGTATTTTGGCAGATGTGCAGACATTTTCACAAACCAAA 
GCTATCAGTTAGTCAGTCGGGTTTCCCTTATTATTGCAGTGCTTCTTAATTCTTATATAT 
ATACAATTATGTTTGGGGAAACTAAATAATAAAAACATTGTTGGGTAAAAATCAGAGTTT 
rrTATAACCTCATCTGCTGATTCACTGACGAAGCTTCTCTTCAATACGGCCCTAGGACTT 
CCCATCCCGTGATGGGAACCCACACTATACGTATATACCAAATACTCTATGTACAGACAT 
GCATCACGCCATGATGCGGATACCTCCTGAGAAGTGCATTGTTAGGCAATTTTGTTACCG 
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TGTGAACATGGTAGAGAGCATGTACACAGACCTAGAAGGCATGGTCCAGGCACCCCTAGA 
CTGTATGGCGTAGCCCATTGCTCCTAGGCTAGAAACCAGCACAGCACGTAACTATACTGA 
ATACTGTGGACAGTTAAAATACAGTGATGAGTATTTGTGTATATAAACAGATCTAAACAC 

The following amino acid sequence <SEQ ID NO. 218> is the predicted 
amino acid sequence derived from the DNA sequence of SEO ID NO. 98: 

R MKTVCQHLFG 

YIHQ*ILDSV KG*QQRVLML PPAPTRGDGD E*LKPSYFGR CADIFTNQSY 
Q LVSRV5LII AVLLNSYIYT, IMFG ETK**K HCWVKIRVFY NLIC*FTDEA 

SLQYGPRTSH PVMGTHTIRI YQILYVQTCI TP*CGYLLRS ALLGNFVTV ( 

TW*RACTQT* KAWSRHP*TV WRSPLLLG*K PAQHVTIL.NT VDS*NTVMSI 

CVYKQI*T 



The following DNA sequence Seq-2325 <SEQ ID NO. 99> was identified in 
H. sapiens: 

CCCTTGAAACCTGCAGTCCTGCCTCAACATTTAATAACTCACGTCCAGTCTCATTTCACA 
TAAATGCTTGTCCACTTTCTCTCTCCCAACACTGACTCCCAGACTTGAAATCATTTCTTT 
GAAGCTCTTTCACTAAGGGTTCTCCAAATTAAGAACTTTAAAAAACATAACCACAACACC 
ATT AT CAT A C CT AG AAAC CT A C AAT C ATT CCTT AAT AT C ATCAAATGT CTAGTGAGT ATT 
CAAAATTCCAGTTTGGTATTTTATTTTCTCTCAGTTAACATAGAATCACAATCAAAACAC 
GGTTCGTTTATTGCATTCAGCTGACATGCTTCTCATGTCTCTCTCCACATTCAAACTCTC 
CCTTGACGTTCTGTTTTTCCTGAATTCACGTGATAAAATAATGGATCTGTTTGTTGGGAG 
TTTCCCATATTCTGGATCTTGCCAGCTCCATCTCTGTGGTGCCATTGAACACGTCCCCTG 
GGTTCTCTAGATCTGCTATAATCAGGCAATTGGATCTAAGGCATTGGTTAGGTTCAGAGT 
TGGATTTTTGGCAAGATTGCACCATTGATGGCTTCATGTATATGCACACAGAATGCCTGG 
TGAGGCCCAGAGCATTGGTGTTAGGATGCTTCAGTGTTCAGGGAATATAGGCTGACTTGC 
AAAGGTCCCCATCAGCTTCCCACCTAATACTTTTAGCAGCCATTAACAATCATTTCCCAG 

ATCCTTTACATCTTTGAGT 

The following amino acid sequence <SEQ ID NO. 219> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 99: 

S KM*RIWEMIV NGC*KY*VGS 

*WGPLQVSLY SLNTEAS*HQ CSGPHQAFCV HIHEAINGAI LPKIQL*T*P 
MP*IQLPDYS RSREPRGRVQ WHKRDGAGKI QNMGNSQQTD PLFYHVNSGK 
TERQGRV*MW RET*EACQLN AINEPCFDCD SMLTERK*NT KLEF*ILTRH 
LMILRND CRF LGMIMVLWLC FLKFLIW RTL SERASKK*FQ VWESVLGERK 
WTSIYVK*DW T*VIKC*GRT AGFK 



The following DNA sequence Seq-2326 <SEQ ID NO. 100> was identified in 
H . sapiens: 

TCAGGAGGCAAGACTGTGGATGTAATTGCTGGAACTGAGGCAGCTATCTTGCAATGATGA 
GGTGACAAGCATGAGGACAAGTAGACATGCCAAGGAAGGAAAAGCAGAAAAAAATAGAGC 
CCAGCTTCTTGAGGAAATTGTTGAGCCGCTACACCAAGTCAGGAACATCTGTCTGCAGAC 
TGATGGCTACAGGTGTATTATGATGCTTAAGCTACTGTTTAGTTGTCTGTTCATTGCATC 
CTGGTTGATGCATTCAGTGAGTGAGGCAAGGAGTGAGCAACCTGACATCAAAGCTTGCTG 
A GG AC A G GT G ACAT G G A C AG A C AA C TAG AAT C AT G A C A G CT AT C C AAAAAAG G AT AT C AC _ 
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ATTTAACAAAAAACAGATTCGAATATGGTGGCTGTTTCTAATATGACTTAAATCCACAAT ~~ 
GGTTTAAATAATGCAAAAATAAAAGAAATTTTGTGCAGGTTCCTGCCTTGTTTCTTGCCA 
TTTGCTGTGTGTCCAACTCCTCTGATGAGGTCAGAATGTCTGATTTCCCACACCCAAGGA 
AAGCATTTCTTGCCTTATTCCCTTCTTGACATCTTAAGAGCTTCAT 

The following amino acid sequence <SEQ ID NO. 220> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 100: 

EALKKS RRE*GKKCFP WVWEIRHSDL 

IRGVGKTANG KKOGRNLHKI SFIFALFKPT, WT*VTT,ETAT IFESVFC*M 
YPFLDSCHDS SCLSMSPVLS KL*CQVAKSL PHSLNASTRM Q*TDN*TVA 
AS*YTCSHQS ADRCS*LGVA AOQFPQE AGL YFFLLFLPWH VYLSSCL SPH 
HCKIAASVPA ITSTVLPP 



The following DNA sequence Seq-2327 <SEQ ID NO. 101> was identified in 
fa. sapiens: 

ATGGGGCCCTCATGGAGTCATCACCCACTAATGGCCCACCTCTTAAATACTGTTGCACTG 
GTACTTAAATTTCAAAGCTGATTTTAAAGGGAACACATATTCAAACCATAGCAAGCCTAT 
; TAAGAGCATTCTTAATTTCCATTTCAGTAGTTTTGATTTCAGGATTTTCTTTTGATTTTT 
j TTTCCTTATAGGTCTTCTCTCTCTGCTGACATTAATGTAAGAAAAATAAATATTCCATTA 
! GATATCTTAATAAGAAAAAACAAGTTTTCCATTAGATCTCTTAATACATTGAGCACAATC 
j ATTTTAAATATCTTTTCTGATAAATACAAGATCTGTGTTTTTCTATTCTGATCTTGATGA 
I TTGCTTGTCTATTCAGAATGCTTTCCTTTTCTATTTTTTTTTCTGTTTGCCTTTGGTATG 
CCTTGTAATTTTCTGTTGTCAGCTGGACATGTTGTATCAGGTAATACGAATTGTGGTAAA 
; TAGGTCCCTAGTGTAAGGACTGATATGTTAATCTGGCTAAGTGTG 

i 

i 

The following amino acid sequence <SEQ ID NO. 221> is the predicted 
amine acid sequence derived from the DNA sequence of SEQ ID NO. 101: 

WGPHG VITH*WPTS* ILLHWYLNFK 

ADFKGNTYSN KSKPIKSILN FHFSSFDFRI FF* FFFLIGL. LSLLTLM*EK 

*IFK*IS**E KTS FPLDLLI H*AQSF*ISF LIN TRSVFFY SDLDDCLSIQ j 
NAFLFYFFFC LPLVCLVIFC CQLDM LYQVI RIWNRSLV* GLIC*SG*V j 

i ; 
| The following DNA sequence Seq-2328 SEQ ID NO. 102> was identified in I 
1 H. sapiens: 

' TTTTTTTTGTAATGAATTTGAACACTGCTAGAGGAGTTTCTGATAAATTAATGTCATTTT 
■ CAAATTTTAGTATATGTGCTGCCGAAGCGAGCACAAATTAATGTCATTTTCAAGTACAGC 
: CATCCCTCAGTATTCTCAGGGCACTGGTTCCAGGACCCCTGTGAATACCAAAACTCAAGG j 
ATGCTCAAGTCTCTTATATACAATGGTGTGATATTTGCATATAACCTGTTCACGTCCTTC 
TGTATACTTTAAATCATCACTAGATTACTTATAATATTTAATATGTAAATGCTATGTAAA 
TAGTTGTACTGTACTTTTAAAATTTGAATTTTTTAATGTTATTTTAAAATTTTTTTCTGA 
ATACTTTCAATCAGCGGTTGGTTGAATCCAACCCATGGATACAGAGAGATGAGTATATTA 
AAATTTAACCCACTTGATTCTTTCAACTTTTTGCCAGTGTTTTAGATTTTTACTATGGTA 
TTTTAAAAATAGTATTTTTCTCCCACTACTGTTTTGGGTTCCTCAAGGTAAGGACTATCT 
TGTTCACCTTTGTATCTTTAATAGCTGGTACAGTGTCTGGAACACAGTAGGTGAGCTCAG 
TAAGTGGGGATATCCCAAATPTGGTGA_AA_^CCTTCTAGATGACCTTGATGATTTGCTG 

The following amino acid sequence <SEQ ID NO. 222> is the predicted 
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amino' acid sequence derived from the DNA sequence of SEQ ID NO. 1 
F FCNEFEHC*R SF**INVIFK F*YMCCRSEK 

KLMSFSSTAI PQYSQGTGSR TPVNTKTQGC SSLLYTMV*Y LHITCSRPSV 
YFKSSLDYL* YLICKCYVNS CTVLLKFEFF NVILKFFSEY ,FQSAVG*IQP 
MDTER*y *Y*N LTHLILSTFC QCFRFLL WYF KN SIFLPLLF WVPQGKDYLV 
HLCIFNSWYS VWNTVGELSK, WGYPKSGENL LDDLDDLL 



The fpllowing DNA sequenc e Seq-2329 <SEQ ID NO. I03> was identitiec m 
H. sapiens: 

GAGCTTAGAGCCTCCAACAAAGGTAGGCATTAACAAAAAACATTACACAGTTATACTCAC 
CA-TACAGTAGAGCACAGCAGTTTAGAACGTGGGCACTGGGGTCTGCCCGGGTTCAAATT 
CCAACTCTGCTACCAAATGGCTGTGTGACTTTGGACAAGTGACTTAACATTCCTCACTTC 
AGTTTCCTCATCTATAAGATGCAGATAATTCTAGGTCCTACTTATTTACCdACCTATACA 
ACTCATAGGGTTGCTATGAAAACCAAAAAACTTCCTATGTGTAAGTGCTAAGAACAGTCT 
CTGCAACTCATAAACACTCAAAGGTTGCTGCTATTATTGTTGTTACCATCATTACTATTA 
ATAATTTCAGAGGGAATCTAATCTACCTTTAGGCAAATGGAAGGTCAGGGAAAACTTTCT 
TGAGAAAGGAACACATAAGCTAAGTCCTTAAGATAAATACAAATTAAACATGCCAAGAAA 
AAAGGTGTCCAGCAGAGAAAAGAGCATATACAAAGCCCTGTGCTAAGAATGAGCTTGGCA 
TGTGAAGGATCTGAAAAAGGGCCAGTGAAGCTAAGGCGC 

The followina amino acid sequence <SEQ ID NO. 223> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 103: 

RLSFTGPFSD P5HAKL ILST GLCICSFLCW , 

T PFFLACLIC I YLKDLAYVF LSQESFP*PS ICLKVD*IPS E1INSNDGNN 
NNSSNL*VFM SCRDCS*HLH IGSFLVFIAT L*W*VGK*V GPRIICIL*M 
RKLK* GMLSH LSKVTQPFGS RVGI*TRADP SAHVLNCCAL L*W*V*LCNV 
FC*CLPLLEA LS 



The following DNA sequenc e Seq-2330 <SEQ ID NO. 104> was identified in 
H. sapiens: 

CTTCTTTTTATAATAATTTTAAAAAGTCAAGTTTGAAAGCTCTGGTAGTTTACAATTTAT 
CAGTGATAGGAACAAAATGTTAGCATAAAAACTTTGGAAGGCATTAAATATAATGGGAAT 
TAGAGTTTGATTATGTCATGCTAATTTAATGAAAATGAATTAGTTTTAAAGAGTTTTAAA 
CATAAGGGAAAATGTGTAACTAATATGAAATCCTGTATGTTTATTTGCTTCACTATGGTA 
CAATTTTTACTATGTATTTGTATCCCATAACATCACTTTGTATGTCTTCAATATACAAAA 
TAAAATTTATTTAAAATGAACATTTGATGAGCTCTAATGCGGAAAGACCTGCATAAAATT 



AGTCAGTAC 



The following amino acid sequence <SEQ ID NO. 224> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 104: 

LLFIIILKSQ V*KLW*FTIY Q**EQNVSIK TLEGIKYNGN *SLIMSC*FN 
ENELVLKSFK HKGKCVTNMK SCMFICFTMV QFLLCICIP* HHFVCLQYTK 
*NLFKMNI * * ALMRKDLHKI SQY 
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The following DNA sequence Seq-2331 <SEQ ID NO. 105> was identified in 
H. sapiens: 

taaccaatgctgaaagcacacctgtaaacagctctgcatgtgatcatgcagagtcagaac 
actgtacattatattttgtttgtagaaatagaataggattaaactggtacaattacaaag 
taatttgtccaatgaggaaaagacacctaagtctacagtgcacttggagacctaggcatg 
\ atgaaaaggaaggaacaggacagtttttttcttgccaact' 

j The following amino acid sequence <SEQ ID NO. 225> is the predicted 
I aminoi acid sequence derived from the DNA sequence of SEQ ID no ins- 

VGKKKTVLF 

LPFKHA*VSK CTVDLG VFSS LDKLLCNCTS LILFYF YKQN IMYSVLTLHD 
HMCSCLQVCF QHWL 

I 



The following DNA sequence Seq-2332 <SEQ ID NO. 106> was identified in 
H. sapiens: ■ • 

AGGTTGGCpTCTGTTCTATACAGTTTACTTATACTTTGCTTGTAGTTCACTGTGATTTCT 
TT7TTCTTCATTCATTCCTTCACTGGCTTAGGCTATAAACCTACCAGTCATCCCTAGTTC 
TT7TCTTCCTGTAACTACTAATCATTTCCCTCTTCGTTCCCCTGAGCTGAATCATCACTC 
CAGCCACTTCCAATTTAACAGTACATTCTTTAAAACATACAGTGATCTCATAGTTTGTCT 
| TCATCTCTGTGGAATCACATCTATATCTAACCTGGATTATCACAATAGCCTCCAAACTGA 
! CTTTGCTGTTTCCAAGACATTTGCCTCCCTGCTGTATATTTTCTGCCCAGGAGCTGTAAT 
i AACATTTTAAAAATATAAATCATATCAGGTCACTTCCCTGCTTAAAACTTTGCAATGGTC 
j TCAGTAAACTTAAAAAATA7CCAAAGTTCTTAAAACGGCTTACATTATTTAGATTTTTCT 
I TTTCCAACTCATTTCCCAATCTTTTTCTTTTGACACTATTGCCTTCTCTTTACATCCTTG 
i TAACTATCCATCTAAAAGCATCTCTCCCACTAATCACTTTCAAACTATTCTATTTTTCAA 
: TATAATCTACCACTACCAGATACT 

j The following amino acid sequence <SEQ ID NO. 226> is the predicted 
I amino acid sequence derived from the DNA sequence of SEQ ID NO. 106: 

I 

| GW FLFYTVYLYF ACSSL*FLFS SFIPSLA*AI NLPV IPSSFL 
| PVTTNHFPLR SPELNKHSSH FQFNSTFFKT YSDLIVCLHL CGITSISNLD 
j YHNSLQTDFA V SKTFA5LLY IFCFGAVITF *K YKSYQVTS LLKTLQWSQ 
| T* KI SKVLKT AYII* IFLFQ LISQSFSFDT IAFSLHPCNY PSKSISPTNH 
j FQTILFFNII YHYQI 



The following DNA sequence Seq-2333 <SEQ ID NO. 107> was identified in 
H. sapiens: 

TTTGTTTTTGTTTCTAAGAGAGAGCAGAGCTAAAAAGCCCATCCTTACCTCAGTAGACCA 
ATGAGTGGTCTGATTCCATCTGGCTCTGCTGCTCAAATGGCAGTTGGGATGATAGTCATG 
CTACAGACACATTTACCAACTAAGCAGTGCAGACAGTACTCTGCATTGGCCCAAATTTAC 
! CTAGGAACAAGCACAGGTGTGCTCAGATAAGGAAAATACCTTAGGTCAGGAGGGGGGGTG 
| AGCACATGGTTGGTAAAATAGAATTTAGTGAGTTAAAAAAAAAACCAGCAAACCAACACA 
1 A GA CTCATAAGTA C CCTATA G TATCTGmn ATfi CCGTTA C A CGT CAA GTT AAA CCA CATC 
; TTCTCAGGATACAGGGGTGTTTTGCAGCTCTCACATTAACACAGATGTGTAACGTGGGTT 
TCTCAGCCTAT CAGAAATGGGGCAAGATAGGGTTATAATAAACAGCTTTTGTTTTTTTTG 

120 



BNSDOCID <WC 0i6f-tiAT.i. 



WO 01/66751 



PCT/US01/07370 



GCTCTGCCCTTACTAGGGGAGACTTCCAACC 

The following amino acid sequence <SEQ ID NO. 227> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 107: 

G WKSPLVRAEP KKTKAVYYNP ILPHF**AEK PTLHICVNVR 
AAKHPCILRR CGLT*RVTAS A DTIGYL*VL CWFAGFFFNS L NSlLPTMCS 
PPLLT*GIFL I * AHLC LFLG KFGPMQSTVC TA*LVNVSVA *LSSQLPFEQ 
QSQMESDHSL VY*GKDGLF£ SALS*KQKQ 



The following DNA sequence Seq-2334 <SEQ ID NO. 108> was identified in 
H. sapiens: 

AATAATAATGTCAAGGATTATTGCAAGTATTAAGTAAGAAAATGAACATTACACTCAGAG 
TAAACACTAGCATTTAGAAAATGTACAATAAATGATAGCAGCTCAGTTCATTATAATTAT 
CATAGCCTTAAAGAAATAGTAGAAAGAAGAAAAACACTGAACTTGGGCCAAGCTGTGCTG 
AAAGCTCATCTCTGCTACTTGTGAGTTGTGTGATTTTGGGTGATTTATAATCTTCGAGGG 
CTTTTTTTTTCTTTGTCTGTAAAATGGCGTTAGTTTCACCTAATATCTACAAGTTATTAG 
G AAAAT T AAAT G AT ATG C T AA T CT AAAAAC TT G C CATT C AATG AATGTT AATT AATTTT C 
TCTTTGAAGATGCTGGTGGTTAGGTGCTCTAGTATTCTCTATTTTTTTCTACTGTTTTTC 
CCCCTCTACTGTGCTGTTACTCATTTATTCATTCACTCATCAAAAGGCACCATGAAAGAA 
AATCAGAGTGCAATGATGGATGGACAAGCCAGACTTTTTATCTACAACCTTAGAATGTAA 
AGTTAGCTAGGAAGACAGTCACAGAAAATATAATTAAAGGTCTATGAATATTATGAAGAG 
GAATTACAGAATGCTTTGAAAGCTTATAAATGAGAACCTAATC 

! The following amino acid sequence <SEQ ID NO. 228> is the predicted 
| amino acid sequence derived from the DNA sequence of SEQ ID NO. 108: 

IIMSRI IASIK*ENEH YTQSKH*HLE NVQ*MIAAQF 

IIIIIALKK* *KEEKH*TWA KLC*KLISAT CELCDFG*FI IFEGFFFLCL 
*NGVSFT*YL QVIRKIK*YA NLKTCHSMNV N*FSL* RCWW LGALVFSIFF 
YCFSPSTVLL L IYSFTHQKA P*KXIRVQ*W MDKPDFLSTT LECKVS*EDS 
HRKYN*RSMN IMKRNYRML* KLINENLI 



The following DNA sequence Seq-2335 <SEQ ID NO. 109> was identified in 
H. sapiens: 

CTGGAAAGAGAGCTCTCTTGACCAGATTCATAAGTTCTTTGGGTACTTTTTGCCACCTGC 
CATGTTATCAGAGACATCATTGCAAATTGCCAGTTGTTCTGCAACCACACAACTTTGTTT 
CTTCTTTCTCCAGTTTCTATCACTCTTTTTGCTTTTTGGTCACTTACAGGATTTTTTTCC 
CCCCAAGTCCAAGTGTTCCAAAATATCACATTTACACTCTTCTTATTGCCTTTCCAGCCA 
CAGTCTGCTATATGGTATCAAAGTCAATGTCCCCTATATTTAGATTTAATGTCCTGCACC 
CTACTTCTAGGTATTAATTTCTGCATTAGTTATGTATTACTGGACAACAAACTACCTCAA 
ATGTAAGAGCTTCACATTATCATAATTGATATATATGTGAGCTAGAATAATTTTTTTTTA 
AATCAGTTTTCCCTTGAACATCTCAGGCAGCAGCGTTCAGTGGAATGTGACTGTGTCGGA 

A 

The following amino acid sequence <SEQ ID NO. 229> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NC . 109: 
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LERELfe* PDS *VLWVLFATC HVIRDIIANC QLFCNKTTLF XjLSPVSITLF 

AFWSLTGFFS PQVQVFQNIT FTLFLLPFQP QSAIWYQSQC PLY LDLMSCT 

LLLGINFCIS YVLL DNKLPQ M*ELKIIIID IYVS*NNFFL NQFSLEKLRQ 
QRSVECDCVG 



The following DNA sequence Seq-2336 <SEQ ID NO. 110> was identified ;an 
H. sapiens: 

\ 

■ AAACTITTTGTCGCAGGCTGATCCTAGGCTCAGAACAAGCCTAGCTAAGTGTTAAAAGAGT 
j L'CCAACCCCAATTTGCAAAAGATAGGAGAGGTATGCTTGTGTGTGTACGTGTGTGTGTGT 
1 GTGTGTGTGTGTGTGTGTGTGTGTGTTGGTGTTGTTTTTTAGCTCCTGGCATTCAAGGAA 
! ATCTCTGTCAAAACACTGGCTAAACACAAGCTGAAGAAACAGACACTTTGGTGACCACAA 
! AAAAACAATGAATAGTCTTTGCAAAAATAGCTTGGGAAAGTATAAAAACAAACATTACTA 
: CAGTCTTCAGAAATTAAAAAAAAATGCTGAGGAAGAGAGAGAATCTGATTTCCAGACTTA 
I TCACATTATAATAGTCAAATGTCCAGTTTTCAACAGCAACAGCAAAATCACAAGTCAGAC 

■ AAATGGGAAAAGATGGCCTATTCAAAGGAAAAAAAAAAACAAGTTGAAAAAACTGTGTCC 
i AAGGCAGCCCAACATTACACTTATTAGACAAAAAACTTTAAAATAGCTATCTTAAAGAGC 
: TAAGAGCAAAAATGGATGAGGACTAAAGTAAATTA 

: The following amino acid sequence <SEQ ID NO. 230> is the predicted 
I amino acid sequence derived from the DNA sequence of SEQ ID NO. 110: 

*FTLVLI HFCS*LFKIA ILKFFV**V 

CWAALDTVFS TCFFFSFE* A IFSHLSDL* F CCCC*KLDI* LL*CDKSGNQ 
ILSLPQHFFL ISEDCSNVCF YTFPSYFCKD YS LFFCGHQS VCFFSLCLAS 
VLTEISLNAR S*KTTPTHTH TKTKTHTHTY TKKHTSPIFC KLGLGLF*KL 
CDKS 



The following DNA sequence Seq-2346 <SEQ ID NO. 111> was identified in ■ 
H. sapiens: j 

CGCGTCCCGGGCGTCCGTCGGGGTCCGAGGTCCCTCCCTCAGGGGAGTCCCCGCTCGGCA 
GCGCTCTCGCGTTTCACGCAGCGGCCGGGGATCTGGGACAGGCGGGGCCCCGAGGCCGAG 

i CCTGGCTGCTGCCCAGCGGCCGGTGCAGGCCTCAAGCTGGGCCGGGCGGAGGGGAACCGG j 

I CGAGTTGAAGCCCCGGGGCCGAAAGCCGGAGCCTGTGGCGGCCGCGGGGGTGGGGAGGGG j 

GGTGGGGCGGCTTCTTGGGCAGCGCCACACGGCGGCGCAGTGATGGATGTTAACAGCAGC j 

TGGCCACCCGGACCTCTACGGGCGCCTCTGCTCTTTCCTCCTGCCGGAGGTGGGGG j 

The following amino acid sequence <SEQID NO. 231> is the predicted J 
amino acid sequence derived from the DNA sequence of SEC ID NO. Ill: 

i 

AS RASVGVRGPS LRGVPARQRS RVSRSGRGSG ! 
TGGAFRPSLA AAQRPVQASS WAGRRGTGEL KPRGRKPEPV AAAGVGRGVG 

RLLGQRHTAA Q*WMLTAAGH PDLYGRLCSF LLPEVG | 

! 



The following DNA sequence Seq-2347 SEQ ID NO. 112> was identified in j 
H. sapiens: 

TTGAGGATCCTGAGGGTGTTCTTTGCAGAGAAGGCAGGGGAGGTTGTGGAGGCCTGTCAG 
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ATGCTTTCAC ACACTCAAGGCCAGTACTCCTCTTCCCTCTCATAGATGAGAAATGATGGA 
CATTCATGGGGTCCTTTCTCTGCGTGTGCCAGGTACCTCTGCAGACACCATTATATTTCT 
TTCTGAGATCAACCTTGCAGAGTGTGCCTTGGTGTCATCCTCATCTTACAGGTGTGGAAG 
CTGAGGCCTAATGAGGCCATGTGTCTTCCGTTCCCCTTATACACCATGGGACATGGGGCA 
GAGCATAAGCTTGAACCCCGGTCTCTAGGT.TTTTTTCTACCACACAGTGCAGTGAGAGAC 
ATGAAGGGGGTTGATGTGTATGGAATACATATACATGCACATCCAGCTATACTTTTAAAA 
AAAATATTATTGGATGGGTCTGGGTTCTCTATTTTATAAGTGACACATACAACTATTGAA 
CCCATGTGAGATTATAGCCAGGAGTGCATAAAAAACTGTCCTCAGAACAAGTTGAATGGG 
AAGTTGGGTAAAAACGAATAAGGTTGAGTTCACTCCACAGCCCCACAGATGCAACTGATT 

TAATTGA i 

The following amino acid sequence <SEQ ID NO. 232> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 112: 

N *ISCICGAVE *TQPYSFLPN FPFNLF*GQF FMHSWL*SHM 
GSIWCVTYK IENPDPSNNI FF KSIAGCAC ICIPYTSTPF MSL TALCGRK 
KPRDRGSSLC SAPCPMVYKG NGRHMASLGL SFHTCKMRMT PRHTLQG*SQ 
KEI*WCLQRY LAHAEKGPHE CPSFLIYERE EEYWP*VCES I*QASTTSPA 
: FSAKNTLRIL 



The following DNA sequ ence Seq-2348 <5EQ ID NO. 113> was identified in 
H. sapiens: 

GGCATGGGGATACTCATGAAGTGAGTAAAGCCCCTACAGATGCCAGGACCATGTCTCCAA 
AACCCCAACCCTCCCTGCTTCTGTGCCCAGGCTCCTGCCAGAGTCAGAAGATGGCAGTGG 
TCACTGGGTGGAGACAAAGACAGCCAAGGAACCATCCCAGGTAGGCAAGAAGGCAACAGG 
AGGTGGGACCAGGAGGGAGATGAGGCTTCAAGTTTCCAAGTCTTCCTTGTCCCATCAGAC 
TTCACTTACAAAATACGAATTCAAAGACAGCTACTGAAAGTTGCAGGACAATGACCATGA 
GCATTAAACTCCAAGTGTGGGGCCCGTTTGAGTACCAGCTACACTGATGACACACCCATG 
TGCTTCTTTAGTAGTAAAATAGGAAATGAGGCTTCTCCAATTCTCTCCCCTCCCTGCACA 
I CAGGATTTTAACTCTGATGAAGTCCAGTTTATCTATTTTTGGAAGTGTGATTCTCCCACG 
| GTCTGATTCCATCACCTTCAGAAGCCCTTTATCATGGGAATGTTTCCAATCTGGGATTCA 
| GAGAGACTTACCTAATCCCATGGCTGGGAGCCACACAAT 

The following amino acid sequence <SEQ ID NO. 233> is the predicted 
ammo acid sequence derived from the DNA sequence of SEQ ID NO. 113: 

LCGSQPWD*V SLSESQIGNI PMIKGF*R*W 

NQTVGESHFQ K*INWTSSEL KSCVQGGERI GEASFPILLL KKHMGVSSV 
LVLKRAPHLE FNAHGHCPAT FSSCL*IRIL *VKSDGTRKT WKLEASSPSW 
S HLLLPSCLP GMVPWLSLSP P SDHCHLLTL AGAWAQKQGG LGFWRHGPGI 
CRGFTHFMSI PM 



The following DNA sequen ce Seq-2349 <SEQ ID NO. 114> was identitied in 
H. sapiens: 

AAACATGGTATAGACTAAACACCTCCCAAAGATCACCTGCAATTTAGGTGCATTTCAGGG 
TCTTTCTTTCTTGGAATCATCTTATTTAATAATGAATATCAGGTAAGGTGGCAAACCTTA 
TCATTCAAAAATTTAAATAAATGTCTATTATCTATCCTGTTCCATTCTTGAAAATTATGA 
TAACTCAAGAGGTAGGTATCTCAGGGAAAGAACACTGTGATGTGTGGCTGGAGCAAGAAA 
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TGTGTATCTCTTGTTCAGTGTTGAGTTTTGGCTCGTAGAATAGAGACTGGCTCATAATAG ~ 

GTACTCAGATATCTGTTGAAATAACCCAGGAAGAGGTGTGATGGGGGGATTAGCAGCAGC 

TAGTCATAAACTGCCTGAGCAGTATGTGGGAAAGTGCTGGCCCAGGAGATAGCTGGATAT 

CTGGGAGCCTTTTCATCCCAGGAGGCTCTTCCTGGGGGCCTTCCCACTCAGCCATGGGAA 

GCTGCTTCTCTCTCTATGAAGTTTAGACTTTCCTGTGCACCCAGAGGTATCTTTCAACAA 

TCAGGAGCTGAGTGCTTAGACAAAGGGTGAGGTGAGCTTGGACAAAAATCAAGATGAATA 

TCTGTGACTATGCACATACTTGGTACAGACACGTCCATATATGCCACAGACACAAATACA 

TGGAGATTGAACT 

The following amino i acid sequennp <:SKQ Tn wo. 23 4 > is the predicted 
amine acid sequence derived from the DNA sequence of SEQ ID NO. 114: 

TW 

YRLNTSQRSP AI*VHFRVFL SWNHLI***I SGKVANLIIQ KFK*MSIIYP 

VPFLKIMITQ EVGISGKEHC BVWLEQEMCI SCSVLSFGS* NRDWLIIGTQ 

ISVEITQEEV *WGD*QQLVI KCLSSMWESA GPGDSWISGS LFIPGGSSWG 

PSHSAMGSCF SLYEV*TFLC TQRYLSTIRS * VLRQRVR*A WTKIKMNICD 
YAHTWYRHVH ICHRHKYMEI E 



; The following DNA sequence Seq-2350 <SEQ ID NC . 115> was identified in 
! H. sapiens: 

i CTTTATGCCTCCAAATTCCCATTTCTCACCCTCTCCTGACGTTTCGCCTTTCCCCACCCC 
CTCCCCGTGGTGCTCCAAGCTCAGTGGGTGGCAGCACAGCACGATGGTTCAGGACAGTGT 
CTCTGGAGGGTGCTCTGGGCCCGTCACTAACCAGCTGGGCGGCCCCAAGTGAGTCACATA 
ACCTCTCTGTCTGCCTCATTATCTGTAAAAAGAGGATGTGGTAGCATTTGCCTAACAGCA 
AATGTAACTGATAATTAATGCATATAAAATGCTTAGAATAGTGAAAAATGGTGTTCAAAG 
AAGCATTCGTTGTTATTGTTGTGTTTCTATGGGGTGAGGTAGCCAGTAAAACCCAAGGTT 
AACACCAGACTGTTTTCCTCTAGGAAATACAACAAACAAGCAAGCAGAAGACATGGATCC 
TGAAGTTTCTTATGAGCAGGAGACTAGCACAGACCACTGTTCCTACCATTGGGAGGACAG 
CACACCTGGCTGGCTGCCAGAGTGGGCCTTGGGGAGTAGGAAAAGCCAAGGGCTTAAGAG 
ATGGAAGATCTCCTGGGTCACACCCAGGAGACTATTCACTAGCTGCCCACTGGACAATAA 
ACACCAACTGAGGACCCAGGTGACACAA 

The following amino acid sequence <SEQ ID NO. 235> is the predicted 
amine acid sequence derived from the DNA sequence of SEQ ID NO. 115: 

LCHL GPQLVFIVQW AASE*SPGCD 

PGDLPSLKPL AFPTPQGPLW QPARCAVLPM VGTWCASLL LIRNFRIHVF 
CLLVCCIS*R KTVWC*PWVL LATSPKRNTT ITTNASLNTI FHYSKHFICI 
NYQLKLLLGK CYHILFLQIM RQTERLCDSL GAAQLVSDGP RAFSRDTVLN 
HRAVLFPTEL GAPRGGGGER RNVRRG*EMG IWRHK 



.The following DNA sequence Seq-2351 <SEQ ID NC . 116> was identified in 
j H. sapiens: 

| CAGTCTCACTTAGTTAACTCATCAGAAAAATGCTGTCAATCAAGGCTTTTAGTAGGATAT 
AA m ATGGrAnrr A A r A G G C AAA GAT G A C C AA TTTT AG G ATA T G CAA TCTGGCAG CTT G TT 
TTTCCCAAGGATGGCCCCAATAGCTCCCATCCCACATGCTCTTGACCCTGCCATGCTGCA 
TCAGGAGATGGAGTCTAATTGCCCTCTCCTTGAATTTGTGCTGTCTTGATGACCTACTTG 
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TTAATfeACTGAATAAAATGAAAGTGTTGCTGCTTGAGTTTCGAGACAAAGTCAGTAAAGG 
CCATGAAGCCTCTACCTGGTTCTCATGCAACATTCACTCCAGGGGAAGTCAACTGCCATG 
TAATAAGTTTAATAATTCTGAGACCACTATGGTAAAGAGGCCACAGATAATTGCTCCTTT 
AGGTAGTCCCAGCTGATCCCAGCTTTCATCCATCCTTCCAAGACATCAGACACGTCAGTG 
GTCTTGGACTCTTCAGAATAACTATCCAGCAGCTGAACCACAGAATGACCTCATCTCATG 
CTACAGGGAGCCAGAGAGTCACCCAGCCAAGCCCTGCCTGCCTA 

i 

The following amino acid sequence <SEQ ID NO. 236> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 116: 

i 

RQAG LGWVTLWLPV A*DEVILWFS 

CWIVILKSPR FLTCLMSWKD G*KLGSAGTT *RSNYLWPLY HSGLRIIKLI 
TWQLTSPGVN VA*EPGRGFM AFTDFVSKLK QQKFHFIQSL TSRSSRQHKF 
KERAIRLHLL MQHGRVKSMW DGSYWGHPWE KOAA TLHILK LVIFACWLPY 
YILLKALID S IFLMS*LSET ( 

The following DNA sequence Seq-2352 <SEQ ID NO. 117> was identified in 
H. sapiens: 

CTA C T AAG AAAAC AATT CT C T ATG AAAG T C AG ATG CT AC AG TT C A CT AAT G C AGG ATT AT 
CTCATCTACCTGCCCCAGCAGGTGGGTCCTATAGTTTACCTTTAGAGATGAGAACAAACT 
TGAAACAACATAAAGCATCTTGCAACTCTGGCTAATTTTTTTCTCCTCCTTATACTCACA 
AAAGCTTTCTAGTTGACGGTATTTCTTCTGTCCTTGGCACGTGACAAAGACTTGAGGCCA 
AAGTCTGCATGTGATGTCAGCCTCCGTGAAAGACTCATATCTCTTCTGCTCTCCATCAAT 
AGGGGAGGGGGCACAGAGGTATCTGGGGAGTGTCTGGCGTTTAGCATCTTTGTACAGAGC 
CAGTCTCAGTGGATGTA6CCTCAGGACTGTGCAGAGAAAATCACCTGGCTTATTCAGAAG 
GGCATTAAGGACAGCAGTGGAAACCAATGGTGCCTACATAAGTCAGATTCTCCCTCTTGT 
AACTCCAGAATAGGACCAAATCTCCCCTCACTCACTCAAAGCCCAAACAATAGTTCATGG 
AGAAAAGAACAACCAACTCTTACACAATTGGGAAAAAACAGGTTCTCTATGCACACAAGA 
GACTATTAAGCAGAAGCCACATTAGACTGTCCATTTCCTCTTTGCACCAGGGAAGTGAGT 

AGGGCAGTCTGCAG 

The following amino acid sequence <SEQ ID NO. 237> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 117: 

ADCPTHFPGA KRKWTV*CGF CLIVSCVHRE 

PVFSQLCKSW LFFSP*TIVW ALSE*GEIWS YSGVTRG RI* LM*APLVSTA 
VLNALLNKPG DFLCTVLRLK PLRLALYKDA KRQTLPRYLC APSPIDGEQK 
RYESFTEADI TCRLWPQVFV TCQGQKKYRQ LESFCEYKEE KKISQSCKML 
YWSSLFSSL KVNYRTHLiLG QVDEIILH* * TVASDFHREL FS** 



The following DNA sequence Seq-2353 <SEQ ID NO. 11B> was identified in 
H. sapiens: 

CCAAAACTTCAAGGCATCATGACCTCTAACTTTCTTCACTAATGTGTTGATGTCTGTCAC 
TGCTTAACAAGCAAAATGGCATCAGAAAGAGGGTGAACAAATAAAGGTATATTTAGGGCT 
AATGATGAATTCGAGGTAAAGCACATCAATGTTTCCACCAAGGTTTTTGCTTCCAGTGTG 
GTAGGGCAAAAAGATGTGAACTGAATTATTGGTACTCTCAAATTAAATGTATTCATTTTA 
TTAATTCATTTAGCAACAGACATACACAGGTACATATACCCATATCCGTAGTTTCACTTA 
TAAAGAAA AATTAAATCCACCCAACTGTTTTGTTTTCTGCAATATTTTTAACTTCTGTGA 
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CTTTTlX^TTTTTTCCATTGCTTTGAATCCACAATAGGTAGGTAGGAGAATTTGAAGCACC ~ " ~~ 
ATTGAAATGAAGTATTCTAGAAAAGTATGCAGAAAGATAAAGAAAATGCATCCATCTCTA 
GAAGTGCTTACATCTACTTAGCAAGTGTGAAACTCACAATGAGGATTTAGCCTGTTAGTA 
; TGGCACAGATTATAAATAGGAGAGTCGCTGTTATAATGTAATATAATTAACACAATTGTT 
CTTGTTATAGAGCATGATAGTAGCTACCACCTGTC 

The following amino iacid sequence <SEC' ID NO. 238> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 118: 

DRW*LLS CSITRTIVLI 
: ILHyNS'JbPI YNJjCHTWKIjN phcefhtc*v dvstsrdg ci ffiflhtfle 
YFISMVLQIL L PTYCGFKAM EKTKSHRS*K YCRKQNSWVD LIFLYK*NYG 
YGYMYLCMSV AK* INKMNTF NLRVPIIQFT SFCPTTLEAK TLVETLMCFT 
SNSSLALNIP LFVHPLSDAI LLVKQ*QTST H**RKLEVMM P*SF 

i 

The following DNA sequence Seq-2354 <SEQ ID NO. 119> was identified in 
H. sapiens: , • 

ACAACTTG0CTTTAGCCATGGATTCCAGTGATCAGAGCAGCCTGCAAAAATAACTTAAAT 
ATTAATTGTTTATTGATTAAATATTTAACAGAATTGGATCATCATTTGGTCTCTGGCCCA 
GCATATCAGTGGTAGGAGTTAATCAAAAGGATCATTTGCCCCAGAAGAGTGGCTTTCAAA 
TTTAGCATGCATTGGAATCCCCCTGGAGGGCTTGTTAACACAGATTATTGAACTCTACCC 
CGAGAGTTTCTGGTTCAGTAGGTCTTGGGTTGGCTTGAGAATTTGCATTTCTAGCAAACT 
■ TTCAGGTGATGCTGATGCTGCTGGTCCAGGGACCACGCTTTGAGTGAGAACCACGGGACG 
AGAGAAACCACTGAAGAGCAGAGATTCATTTTGAAGACTACACCATAGGAAGGAGGCAGA 
AAGTAGAAAGAAGCACTCCACTGCATAAAGCTGAAACTGGCATCCAGGAATGAGAGATAC 
CAGGCAAGCTTTGGATGATTACAGGAAATAACTTCTCAAAGGTAAAAAATGAAGTCAGAT 
CTCCTTACACCTATAGTAGCTTTTTTAAAGTTCCCATTTCATCAAGAATCAAGACAAGGA 
TCATAAAGGAAATTGTCTTTGAGGCTGCATGCCCTACCTGATTGCTCTTGAACTGGAACT 
CAG 

The following amino acid sequence <SEQ ID NO. 239> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 119: 

*VPVQEQS GRACSLKDNF 

LYDPCLDS* * NGNFKKATIG VRRSDFI FYL *EVISCNHPK LAWYLSFLDA 
SFSFMQWgAS FYFL PPSYG V VFKMNLCSSV VSLVPWFSL K AWSLDQQHQH 
. HLKVC*KCKF SSQPKTY*TR NSRGRVQ*SV LTSPPGGFQC MLNLKATLLG 
QMILLINSYH *YAGPETK** SNSVKYLINK QLIFKLFLQA ALITGIHG*S 
QV 

The following DNA sequence Seq-2355 <SEQ ID NO. 120> was identified in 
H. sapiens: 

TTATGTTCAGAAATTATTTCTTCTGCATGACCTAGTCTACTGTGAAAGCCCTCAATTGTA 
TTTTTTATTTCTTTCTTTGACTTCTTCACTTCCATGATTTCTCTTTGGTTTCTTTACATC 
TATCTCTTTGTGGAATTTCTCATTCAAATCCTGATTTGTTTTCCTTATTTCTTTGTGTAG 
TTTATCTGTTTTCTCTTATATCTCATTGAGTTTCTTTAATATTATTATTTTGAATTTCTT 
TCAGACATTTTATAAATGTTTTTTGGATCTTTTACTTGAGAGTTATTGTGCTCCTTTAGA 
! AATGCCATGTTTCCTTGTTTTCTCATGTTTCTTATGTTCTTAAGTTGGTATCTGTGTATT 
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TGGTGTGACA GTTGCTTCTCCTAGGTTTTTGC-ATTGGCTTTTGTAGGGAGAGGCTTTTTC 
CTGTAGATATAGCTGTAGTGTTAGTTGCATAGAGTACTTTGGTTTTGATCCAAGGTGGGC 
ACAGTATTATAGGCCCCATAGGATTTCTCCTGCTGTAAACAGTGTGAGTGGTGTCTGTGA 

GCTCCTCAGTGGCTTAACAAC 

™» fnllowinu amino acid sequence <SEQ ID NO. 240> is the predicted 
amino acid sequence derived from the DNA sequence of SEO ID NO. 120: 

C*ATEELT DTTHTVYSRR 

NPMGPIILCP PWIKTKVLYA, TNTTAI STGK SLSLQKPIQK PRRSNCHTKY 

TDTNLRT * ET *ENKETWHF* RSTITLK*KI QKTFIKCLKE IQNNNIKETQ ( 
*DIRENR*TT QRNKENKSGF E*EIPQRDRC KETKEKSWK* RSQRKK*KIQ 

LRAFTVD*VK QKK*FLNI 



EXAMPLE 2: CLONING OF nGPCR-x 

cDNAs may be sequenced directly using an AB1377 or AB1373A fluorescence- 

5 based sequencer (Perkin Elmer/Applied Biosystems Division, PE/ABD, Foster City, CA) 
and the ABI PRISM Ready Dye-Deoxy Terminator kit with Taq FS polymerase. Each 
AB1 cycle sequencing reaction contains about 0.5ug of plasmid DNA. Cycle-sequencing 
is performed using an initial denaturation at 98°C for 1 min, followed by 50 cycles: 98°C 
for 30 sec, annealing at 50°C for 30 sec, and extension at 60°C for 4 min. Temperature 

i o cycles and times are controlled by a Perkin-Elmer 9600 thermocycler. Extension products 
are purified using Centriflex gel filtration (Advanced Genetic Technologies Corp., 
Gaithersburg, MD). Each reaction product is loaded by pipette onto the column, which is 
then centrifuged in a swinging bucket centrifuge (Sorvall model RT6000B table top 
centrifuge) at 1 500 x g for 4 min at room temperature. Column-purified samples are dried 

1 5 under vacuum for about 40 min and then dissolved in 5ul of a DNA loading solution (83% 
deionized formamide, 8.3 mM EDTA, and 1.6 mg/ml Blue Dextran). The samples are 
then heated to 90°C for three min and loaded into the gel sample wells for sequence 
analysis by the ABI377 sequencer. Sequence analysis is performed by importing 
AB1373A files into the Sequencher program (Gene Codes, Ann Arbor, MI). Generally, 

20 sequence reads of 700 bp are obtained. Potential sequencing errors are minimized by 
obtaining sequence information from both DNA strands and by re-sequencing difficult 
areas using primers at different locations until all sequencing ambiguities are removed. 

To isolate a cDNA clone encoding full length nGPCR, a DNA fragment 
corresponding to a nucleotide sequence selected from the group consisting of SEQ ID 
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NO:l to SEQ ID NO: 120, or a portion thereof, can be used as a probe for hybridization 
screening of a phage cDNA library. The DNA fragment is amplified by the polymerase 
chain reaction (PCR) method. The PCR reaction mixture of 50jil contains polymerase 
mixture (0.2mM dNTPs, Ix PCR Buffer and 0.75jil Expand High Fidelity Polymerase 
5 (Roche Biochemicals)), Ifig of 3206491 plasmid, and 50pmoles of forward primer and 
50pmoles of reverse primer. The primers are preferably 10 to 25 nucleotides in length and 
are determined by procedures well known to those skilled in the art. Amplification^ 
performed in an Applied Biosystems PE2400 thermocycler, using the following program: 
95°C for 15 seconds, 52°C for 30 seconds and 72°C for 90 seconds; repeated for 25 cycles. 

10 The amplified product is separated from the plasmid by agarose gel electrophoresis, and 
purified by Qiaquick gel extraction kit (Qiagen). 

A lambda phage library containing cDNAs cloned into lambda ZAPII phage-vector 
is plated with E. coli XL-1 blue host, on 15 cm LB-agar plates at a density of 50,000 pfu 
per plate, and grown overnight at 37°C; (plated as described by Sambrookef a/., supra). 

15 Phage plaques are transferred to nylon membranes (Amersham Hybond NJ), denatured for 
2 minutes in denaturation solution (0.5 M NaOH, 1.5 M NaCl), renatured for 5 minutes in 
renaturation solution (1 M Tris pH 7.5, 3.5 M NaCl), and washed briefly in 2xSSC (20x 
SSC: 3 M NaCl, 0.3 M Na-citrate). Filter membranes are dried and incubated at Z(fC for 
120 minutes to cross link the phage DNA to the membranes. 

20 The membranes are hybridized with a DNA probe prepared as described above. A 

DNA fragment (25ng) is labeled with ot- 32 P-dCTP (NEN) using Rediprime random 
priming (Amersham Pharmacia Biotech), according to the manufacturer's instructions. 
Labeled DNA is separated from unincorporated nucleotides by S200 spin columns 
(Amersham Pharmacia Biotech), denatured at 95°C for 5 minutes and kept on ice. The 

25 DNA-containing membranes (above) are pre-hybridized in 50ml ExpressHyb (Clontech) 
solution at 68°C for 90 minutes. Subsequently, the labeled DNA probe is added to the 
hybridization solution, and the probe is left to hybridize to the membranes at 68°C for 70 
minutes. The membranes are washed five rimes in 2x SSC, 0.1% SDS at 42°C for 5 
minutes each, and finally washed 30 minutes in 0.1 x SSC, 0.2% SDS. Filters are exposed 

30 to Kodak XAR film (Eastman Kodak Company, Rochester, N.Y., USA) with an 
intensifying screen at-80°C for 16 hours. One positive colony is isolated from the plates, 
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and reflated with about 1000 pfii on a 15 cm LB plate. Plating, plaque lift to filters and 
hybridization are performed as described above. About four positive phage plaques are 
isolated form this secondary screening. 

eDNA containing plasmids (pBluescript SK-) are rescued from the isolated phages 
5 by in vivo excision by culturing XL-1 blue cells co-infected with the isolated phages and 
with the Excision helper phage, as described by the manufacturer (Stratagene). XL-blue 
cells containing the plasmids are plated on LB plates and grown at 37°C for 16 hours. 
Colonies (1 8) from each plate are replated on LB plates and grown. One colony from each 
plate is stricken onto a nylon filter in an ordered array, and the filter is placed on a LB 
10 plate to raise the colonies. The filter is then hybridized with a labeled probe as described 
above. About three positive colonies are selected and grown up in LB medium. Plasmid 
DNA is isolated from the three clones by Qiagen Midi Kit (Qiagen) according to the 
manufacturer's instructions. The size of the insert is determined by digesting the plasmid 
with the restriction enzymes NotI and Sail, which establishes an insert size. The sequence 
15 of the entire insert is determined by automated sequencing on both strands of the plasmids. 

EXAMPLE 3: SUBCLONING OF THE CODING REGION OF nGPCR-X VIA 
PCR 

Additional experiments may be conducted to subclone the coding region of 
20 nGPCR and place the isolated coding region into a useful vector. Two additional PCR 
primers are designed based on the coding region of nGPCR, corresponding to either end. 
To protect against exonucleolytic attack during subsequent exposure to enzymes, e.g., Taq 
polymerase, primers are routinely synthesized with a protective run of nucleotides at the 5 r 
end that were not necessarily complementary to the desired target. 

25 PCR is performed in a 50ul reaction containing 34ul H 2 0, 5 ul 10XTT buffer (140 

mM ammonium sulfate, 0.1% gelatin, 0.6 M Tris-tricine, pH 8.4), 5ul 15mM MgS0 4 , 2ul 
dNTP mixture (dGTP, dATP, dTTP, and dCTP, each at 10 mM), 3ul genomic phage DNA 
(0.25ug/ul), 0.3ul Primer 1 (lug/ul), 0.3ul Primer 2 (lug/ul), 0.4ul High Fidelity Taq 
polymerase (Boehringer Mannheim). The PCR reaction was started with 1 cycle of 94=C 

30 for 2 minutes; followed by 25 cycles at 94<C for 30 seconds, 55°C for 30 seconds, and 
72°C for 1 .3 minutes. 
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The contents from the PCR reaction are loaded onto a 2% agarose gel and 
fractionated. The DNA band of expected size is excised from the gel, placed in a 
GenElute Agarose spin column (Supelco) and spun for 10 minutes at maximum speed in a 
microfuge. The eluted DNA is precipitated with ethanol and resuspended in 6u.l H 2 0 for 
5 ligation. 

The PCR-amplified DNA fragment containing the coding region is cloned into 
pCR2.1 using a protocol staiidaid in ihc ari. In particular, the ligation reaction consists pi 
6\i\ of GPCR DNA, lul 1 OX ligation buffer, 2ul pCR2.1 (25ng/uJ, Invitrogen), and lu.1 T4 
DNA ligase (Invitrogen). The reaction mixture is incubated overnight at 14°C and the 

10 reaction is then stopped by heating at 65°C for 10 minutes. Two microliters of the ligation 
reaction are transformed into One Shot cells (Invitrogen) and plated onto ampicillin plates. 
A single colony containing a recombinant pCR2.1 bearing an insert is used to inoculate a 
5ml culture of LB medium. Plasmid DNA is purified using the Concert Rapid Plasmid 
Miniprep System (GibcoBRL) and sequenced. Following confirmation of the sequence, a 

15 50 ml culture of LB medium is inoculated with the transformed One Shot cells, cultured, 
and processed using a Qiagen Plasmid Midi Kit to yield purified pCR-GPCR. 

EXAMPLE 4: HYBRIDIZATION ANALYSIS TO DEMONSTRATE nGPCR-X 
EXPRESSION IN BRAIN 

20 The expression of nGPCR-x in mammals, such as the rat, may be investigated by 

in situ hybridization histochemistry. To investigate expression in the brain, for example, 
coronal and sagittal rat brain cryosections (20um thick) are prepared using a Reichert-Jung 
cryostat. Individual sections are thaw-mounted onto silanized, nuclease-free slides (CEL 
Associates, Inc., Houston, TX), and stored at-80°C. Sections are processed starting with 

25 post-fixation in cold 4% paraformaldehyde, rinsed in cold phosphate-buffered saline 
(PBS), acetylated using acetic anhydride in triethanolamine buffer, and dehydrated 
through a series of alcohol washes in 70%, 95%, and 100% alcohol at room temperature. 
Subsequently, sections are delipidated in chloroform, followed by rehydration through 
successive exposure to 100% and 95% alcohol at room temperature. Microscope slides 

30 containing processed cryosections are allowed to air dry prior to hybridization. Other 
tissues may be assayed in a similar fashion. 
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• A nGPCR-x-specific probe is generated using PCR. Following PCR amplification, 
the fragment is digested with restriction enzymes and cloned into pBluescript II cleaved 
with the same enzymes. For production of a probe specific for the sense strand of 
nGPCR-x, the nGPCR-x clone in pBluescript II is linearized with a suitable restriction 
enzyme, which provides a' substrate for labeled run-off transcripts (i.e., cRNA riboprdbes) 
using the vector-borne T7 promoter and commercially available T7 RNA polymerase. A 
probe specific for the antisense strand of nGPCR-x is also readily prepared using the 
nGPCR-x clone in pBluescript II by cleaving the recombinant plasmid with a suitable 
restriction enzyme to generate a linearized substrate for the production of labeled run-off 
cRNA transcripts using the T3 promoter and cognate polymerase. The riboprobes are 
labeled with [ 35 S]-UTP to, yield a specific activity of about 0.40 x 10 6 cpm/pmol for 
antisense riboprobes and about 0.65 x 10* cpm/pmol for sense-strand riboprobes. Each 
riboprobe is subsequently denatured and added (2 pmol/ml)to hybridization buffer which 
contained 50% formamide, 10% dextran, 0.3 M NaCl, 10 mM Tris (pH 8.0), 1 mM 
15 EDTA, IX Denhardt's Solution, and 10 mM dithiothreitol. Microscope slides containing 
sequential brain cryosections are independently exposed to 45 ul of hybridization solution 
per slide and silanized cover slips are placed over the sections being exposed to 
hybridization solution. Sections are incubated overnight (15-18 hours) at 52°C to allow 
hybridization to occur. Equivalent series of cryosections are exposed to sense or antisense 
20 nGPCR-x-specific cRNA riboprobes. 

Following the hybridization period, coverslips are washed off the slides in IX 
SSC, followed by RNase A treatment involving the exposure of slides to 20 ug/ml RNase 
A in a buffer containing lOmM Tris-HCl (pH 7.4), 0.5M EDTA, and 0.5M NaCl for 45 
minutes at 37°C. The cryosections are then subjected to three high-stringency washes in 
25 0.1 X SSC at 52°C for 20 minutes each. Following the series of washes, cryosections are 
dehydrated by consecutive exposure to 70%, 95%, and 100% ammonium acetate in 
alcohol, followed by air drying and exposure to Kodak BioMax™ MR-1 film. After 13 
days of exposure, the film is developed. Based on these results, slides containing tissue 
that hybridized, as shown by film autoradiogTams, are coated with Kodak NTB-2 nuclear 
30 track emulsion and the slides are stored in the dark for 32 days. The slides are then 
developed and counterstained with hematoxylin. Emulsion-coated sections are analyzed 



131 



PNSDOCID <WC 0166751A2J_> 



WO 01/66751 



PCT/U $01/07370 



microscopically to determine the specificity of labeling. The signal is determined to be 
specific if autoradiographic grains (generated by antisense probe hybridization) are clearly 
associated with cresyl violate-stained cell bodies. Autoradiographic grains found between 
cell bodies indicates non-specific binding of the probe. 

5 As discussed above, it is well known that GPCRs are expressed in many different 

tissues, and regions, including in the brain. Expression of nGPCR-x in the brain provides 
an indication that modulators of nGPCR-x activity have utility for treating neurological 
disorders, including but not limited to, mental disorder, affective disorders, ADHD/ADD 
(i.e., Attention Deficit-Hyperactivity Disorder/Attention Deficit Disorder), and neural 

10 disorders such as Alzheimer's disease, Parkinson's disease, migraine, and senile dementia. 
Some other diseases for 'which modulators of nGPCR-x may have utility include 
depression, anxiety, bipolar disease, epilepsy, neuritis, neurasthenia, neuropathy, neuroses, 
and the like. Use of nGPCR-x modulators, including nGPCR-x ligands and anti-nGPCR-x 
antibodies, to treat individuals having such disease states is intended as an aspect of the 

15 invention. 

EXAMPLE 5: TISSUE EXPRESSION PROFILING 

A PCR-based system (RapidScan™ Gene Expression Panel, OriGene 
Technologies, Rockville, MD) may be used to generate a comprehensive expression 

20 profile of the putative nGPCR-x in human tissue, and in human brain regions. The 
RapidScan Expression Panel is comprised of first-strand cDNAs from various human 
tissues and brain regions that are serially diluted over a 4-log range and arrayed into a 
multi-well PCR plate. Human tissues in the array may include: brain, heart, kidney, 
spleen, liver, colon, lung, small intestine, muscle, stomach, testis, placenta, salivary gland, 

25 thyroid, adrenal gland, pancreas, ovary, uterus, prostate, skin, PBL, bone marrow, fetal 
brain, and fetal liver. 

Expression of nGPCR-x in various tissues is detected using PCR primers designed 
based on the available sequence of the receptor that will prime the synthesis of a 
predetermined size fragment in the presence of the appropriate cDNA. 
30 PCR is performed in a 50uJ reaction containing 34uJ H 2 0, 5\i\ 10X TT buffer (140 

mM ammonium sulfate, 0.1% gelatin, 0.6 M Tris-tricine, pH 8.4), 5pJ 15mM MgS0 4 , 2}il 
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dNTP mixture (dGTP, dATP, dTTP, and dCTP, each at lOmM), 0.3ul forward primer 
(lug/ul), 0.3ul reverse primer (lug/ul), 0.4ul High Fidelity Taq polymerase (Boehringer 
Mannheim). The PCR reaction mixture is added to each well of the PCR plate. The plate 
is placed in a MJ Research PTC100 thermocycler, and is then exposed to the following 

5 cycling parameters: Pre-soak 94°C for 3 min; denaturation at 94°C for 30 seconds; 
annealing at primer 57°C for 45 seconds; extension 72°C for 2 minutes; for 35 cycles. 
PCR productions are then separated and analyzed by electrophoresis on a 1.2% agarose 
gel stained with ethidium bromide. 

The 4-log dilution range of cDNA deposited on the plate ensures that the 

10 amplification reaction is within the linear range and, hence, facilitates semi-quantitative 
determination of relative mRNA accumulation in the various tissues or brain regions 
examined. 

EXAMPLE 6: NORTHERN BLOT ANALYSIS 

15 Northern blots are performed to examine the expression of nGPCR-x mRNA. The 

sense orientation oligonucleotide and the antisens^orientation oligonucleotide, described 
above, are used as primers to amplify a portion of the GPCR-x cDNA sequence selected 
from the group consisting of SEQ ID NO:l to SEQ IDNOT20. 

Multiple human tissue northern blots from Clontech (Human II # 7767-1) are 

20 hybridized with the probe. Pre-hybridization is carried out at 42 C for 4 hours in 5xSSC, 
IX Denhardt's reagent, 0.1% SDS, 50% formamide, 250 mg/ml salmon sperm DNA. 
Hybridization is performed overnight at 42°C in the same mixture with the addition of 
about 1.5xl0 6 cpm/ml of labeled probe. 

The probe is labeled with a- 32 P-dCTP by Rediprime™ DNA labeling system 

25 (Amersham Pharmacia), purified on Nick Column™ (Amersham Pharmacia) and added to 
the hybridization solution. The filters are washed several times at 42°C in 0.2x SSC, 0.1% 
SDS. Filters are exposed to Kodak XAR film (Eastman Kodak Company, Rochester, 
N.Y., USA) with intensifying screen at -80°C. 
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EXAMPLE 7: RECOMBINANT EXPRESSION OF nGPCR-X IN EUKARYOT1C 
HOST CELLS 

A. Expression of nGPCR-x in Mammalian Cells 

To produce nGPCR-x protein, a nGPCR-x-encoding polynucleotide is expressed in 
5 a suitable host cell using a suitable expression vector and standard genetic engineering 
techniques. For example, the nGPCR-x-encoding sequence described in Example 1 is 
subcloned into the commercial expression vector pzeoSV2 (Invitrogen, San Diego, G^) 
and transfected into Chinese Hamster Ovary (CHO) cells using the transfection reagent 
FuGENE6™ (Boehringer-Mannheim) and the transfection protocol provided in the 

10 product insert. Other eukaryotic cell lines, including human embryonic kidney (HEK 293) 
and COS cells, are suitable as well. Cells stably expressing nGPCR-x are selected by 
growth in the presence of lOOug/ml zeocin (Stratagene, LaJolla. CA). Optionally, 
nGPCR-x may be purified from the cells using standard chromatographic techniques. To 
facilitate purification, antisera is raised against one or more synthetic peptide sequences 

15 that correspond to portions of the nGPCR-x amino acid sequence, and the antisera is used 
to affinity purify nGPCR-x. The nGPCR-x also may be expressed in-frame with a tag 
sequence (e.g., polyhistidine, hemagluttinin, FLAG) to facilitate purification. Moreover, it 
will be appreciated that many of the uses for nGPCR-x polypeptides, such as assays 
described below, do not require purification of nGPCR-x from the host cell. 

20 B. Expression of nGPCR-x in HEK-293 cells 

For expression of nGPCR-x in mammalian cells HEK293 (transformed human, 
primary embryonic kidney cells), a plasmid bearing the relevant nGPCR-x coding 
sequence is prepared, using vector pSecTag2A (Invitrogen). Vector pSecTag2A contains 
the murine IgK chain leader sequence for secretion, the o-myc epitope for detection of the 

25 recombinant protein with the anti-myc antibody, a C-terminal polyhistidine for 
purification with nickel chelate chromatography, and a Zeocin resistant gene for selection 
of stable transfectants. The forward primer for amplification of this GPCR cDNA is 
determined by routine procedures and preferably contains a 5' extension of nucleotides to 
introduce the Hindlll cloning site and nucleotides matching the GPCR sequence. The 

30 reverse jjiiniei is also determined by routine procedures and preferably contains a 5' 
extension of nucleotides to introduce anXlwJ restriction site for cloning and nucleotides 
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corresponding to the reverse complement of the nGPCR-x sequence. The PCR conditions 
are 55°C as the annealing temperature. The PCR product is gel purified and cloned into 
the Hindlll-Xhol sites of the vector. 

The DNA is purified using Oiagen chromatography columns and transfected into 

5 HEK-293 cells using DOTAP™ transfection media (Boehringer Mannheim, Indianapolis, 
IN). Transiently transfected cells are tested for expression after 24 hours of transfection, 
using western blots probed with anti-His and anti-nGPCR-x peptide antibodies. 
Permanently transfected cells are selected with Zeocin and propagated. Production of the 
recombinant protein is detected from both cells and media by western blots probed with 

l o anti-His, anti-Myc or anti-GPCR peptide antibodies. 
C. Expression of nGPCR-x in COS cells 

For expression of the nGPCR-x in COS7 cells, a polynucleotide molecule having a 
sequence selected from the group consisting of SEQ ID NO:l to SEQ ID NO:120 can be 
cloned into vector P 3-C1. This vector is a pUCl 8-derived plasmid that contains the 
1 5 HCMV (human cytomegalovirus) promoter-intron located upstream from the bGH (bovine 
growth hormone) polyadenylation sequence and a multiple cloning site. In addition, the 
plasmid contains the dhrf (dihydrofolate reductase) gene which provides selection in the 
presence of the drug methotrexane (MTX) for selection of stable transformants. 

The forward primer is determined by routine procedures and preferably contains a 
20 5' extension which introduces an Xbal restriction site for cloning, followed by nucleotides 
which correspond to a sequence selected from the group consisting of SEQ ID NO:l to 
SEQ ID NO: 120. The reverse primer is also determined by routine procedures and 
preferably contains 5'- extension of nucleotides which introduces a Sail cloning site 
followed by nucleotides which correspond to the reverse complement of a sequence 
25 selected from the group consisting of SEQ ID NO:l to SEQ ID NO:120. The PCR 
consists of an initial denaturation step of 5 min at 95°C 30 cycles of 30 sec denaturation at 
95°C, 30 sec annealing at 58°C and 30 sec extension at 72°C, followed by 5 min extension 
at 72°C. The PCR product is gel purified and ligated into theXbal and Sail sites of vector 
p3-CI. This construct is transformed into E. coli cells for amplification and DNA 
30 purification. The DNA is purified with Qiagen chromatography columns and transfected 
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into COS 7 cells using Lipofectamine™ reagent from BRL, following the manufacturer's 
protocols. Forty-eight and 72 hours after transfection, the media and the cells are tested 
for recombinant protein expression. 

nGPCR-x expressed from a QOS cell culture can be purified by concentrating the 

i " . 

5 cell-growth media to about 1 0 mg of protein/ml, and purifying the protein by, for example, 
chromatography. Purified nGPCR-x is concentrated to 0.5 mg/ml in an Amicon 
concentrator fitted with a YM-10 membrane and stored at -80°C. 
D. Expression of nGPCR-x in Insect Cells 

For expression of nGPCR-x in a baculovirus system, a polynucleotide molecule 

10 having a sequence selected from the group consisting of SEQ ID NO:l to SEQ ID NO: 120 
can be amplified by PCR. 1 The forward primer is determined by routine procedures and 
preferably contains a 5' extension which adds the Ndel cloning site, followed by 
nucleotides which correspond to a sequence selected from the group consisting of SEQ ID 
NO:l to SEQ ID NO:120. The reverse primer is also determined by routine procedures 

15 and preferably contains a 5' extension which introduces the KpnJ cloning site, followed by 
nucleotides which correspond to the reverse complement of a sequence selected from the 
group consisting of SEQ ID NO: 3 to SEQ ID NO: 320. 

The PCR product is gel purified, digested with NdeJ and Kpnl, and cloned into the 
corresponding sites of vector pACHTL-A (Pharmingen, San Diego, CA). The pAcHTL 

20 expression vector contains the strong polyhedrin promoter of the Autographa califormca 
nuclear polyhedrosis virus (AcMNPV), and a 6XHis tag upstream from the multiple 
cloning site. A protein kinase site for phosphorylation and a thrombin site for excision of 
the recombinant protein precede the multiple cloning site is also present. Of course, many 
other baculovirus vectors could be used in place of pAcHTL-A, such as pAc373, pVL941 

25 and pAcIMl. Other suitable vectors for the expression of GPCR polypeptides can be 
used, provided that the vector construct includes appropriately located signals for 
transcription, translation, and trafficking, such as an in-frame AUG and a signal peptide, 
as required. Such vectors are described in Luckow et al, Virology 170:31-39, among 
others. 

30 The virus is grown and isolated using standard baculovirus expression methods, 

such as those described in Summers et al (A Manual of Methods for Baculovirus Vectors 
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and Insect Cell Culture Procedures, Texas Agricultural Experimental Station Bulletin No. 
1555 (1987)). 

In a preferred embodiment, pAcHLT-A containing nGPCR-x gene is introduced 
into baculovirus using the "BaculoGold™" transferor, kit (Pharmingen, San Diego, CA) 
5 using methods established by the manufacturer. Individual virus isolates are analyzed for 
protein production by radiolabeling infected cells with ^-methionine at 24 hours post 
infection. Infected cells are harvested at 48 hours post infection, and the labeled proteins 
are visualized by SDS-PAGE. Viruses exhibiting high expression levels can be isolated 
and used for scaled up expression. 
, o For expression of a nGPCR-x polypeptide in a Sf9 cells, a polynucleotide molecule 

having a sequence selected from the group consisting of SEQ ID NO:l to SEQ ID NO:120 
can be amplified by PCR using the primers and methods described above for baculovirus 
expression. The nGPCR-x cDNA is cloned into vector pAcHLT-A (Pharmingen) for 
expression in Sf9 insect. The insert is cloned into the Ndel and Kpnl sites, after 
15 elimination of an internal Ndel site (using the same primers described above for 
expression in baculovirus). DNA is purified with Qiagen chromatography columns and 
expressed in Sf9 cells. Preliminary Western blot experiments from nonpurified plaques 
are tested for the presence of the recombinant protein of the expected size which reacted 
with the GPCR-specific antibody. These results are confirmed after further purification 
20 and expression optimization in HiG5 cells. 

EXAMPLE 8: INTERACTION TRAP/TWO-HYBRID SYSTEM 

In order to assay for nGPCR-x-interacting proteins, the interaction trap/two-hybrid 
library screening method can be used. This assay was first described in Fields et a!., 

25 Nature, 1989, 340, 245, which is incorporated herein by reference in its entirety. A 
protocol is published in Current Protocols in Molecular Biology 1999, John Wiley & Sons, 
NY, and Ausubel, F. M. et al. 1992, Short protocols in molecular biology, Fourth edition, 
Greene and Wiley-interscience, NY, each of which is incorporated herein by reference in 
its entirety. Kits are available from Clontech, Palo Alto, CA (Matchmaker Two-Hybrid 

30 System 3). 
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• A fusion of the nucleotide sequences encoding all or partial nGPCR-x and the 
yeast transcription factor GAL4 DNA-binding domain (DNA-BD) is constructed in an 
appropriate plasmid (i.e., pGBKT7) using standard subcloning techniques. Similarly, a 
GAL4 active domain (AD) fusion library is. constructed in a second plasmid (i.e., 
5 pGADT7) from cDNA of potential GPCR-binding proteins (for protocols on forming 

cDNA libraries, see Sambrook et al 1989, Molecular cloning: a laboratory manual, 

i 

second edition, • Cold Spring Harbor Press, Cold Spring Harbor, NY), which is 
incorporated herein by reference in its entirety. The DNA-BD/nGPCR-x fusion construct 
is verified by sequencing, and tested for autonomous reporter gene activation and cell 

10 toxicity, both of which would prevent a successful two-hybrid analysis. Similar controls 
are performed with the AD/library fusion construct to ensure expression in host cells and 
lack of transcriptional activity. Yeast cells are transformed (ca. 105 transformants/mg 
DNA) with both the nGPCR-x and library fusion plasmids according to standard 
procedures (Ausubel et ah, 1992, Short protocols in molecular biology, fourth edition, 

15 Greene and Wiley-interscience, NY, which is incorporated herein by reference in its 
entirety). In vivo binding of DNA-BD/nGPCR-x with AD/library proteins results in 
transcription of specific yeast plasmid reporter genes (i.e., lacZ, HIS3, ADE2, LEU2). 
Yeast cells are plated on nutrient-deficient media to screen for expression of reporter 
genes. Colonies are dually assayed for P-galactosidase activity upon growth in Xgal (5- 

20 bromo-4-chloro-3-indolyl-P-D-galactoside) supplemented media (filter assay for p- 
galactosidase activity is described in Breeden et al., Cold Spring Harb. Symp. Quant. 
Biol., 1985, 50, 643, which is incorporated herein by reference in its entirety). Positive 
AD-library plasmids are rescued from transformants and reintroduced into the original 
yeast strain as well as other strains containing unrelated DNA-BD fusion proteins to 

25 confirm specific nGPCR-x/library protein interactions. Insert DNA is sequenced to verify 
the presence of an open reading frame fused to GAL4 AD and to determine the identity of 
the nGPCR-x-binding protein. 
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EXAMPLE 9: MOBILITY SHIFT DNA-BINDING ASSAY USING GEL 
ELECTROPHORESIS 

A gel electrophoresis mobility shift assay can rapidly detect specific protein-DNA 
interactions. Protocols are widely available in such manuals as Sambrook et al. 1989, 
Molecular cloning: a laboratory manual, second edition, Cold Spring Harbor Press, Cold 
Spring Harbor, NY and Ausubel, F. U.et al, 1992, Short Protocols in Molecular Biology, 
fourth edition, Greene and Wiley-interscience, NY, each of which is incorporated herein 

by reference in its entirety. 

Probe DNA(<300 bp) is obtained from synthetic oligonucleotides, restriction 
endonuclease fragments, or PCR fragments and end-labeled with 32 P. An aliquot of 
purified nGPCR-x (ca. 15 ug) or crude nGPCR-x extract (ca. 15 ng) is incubated at 
constant temperature (in the range 22-37 C) for at least 30 minutes in 10-15 ul of buffer 
(i.e. TAE or TBE, pH 8.0-8.5) containing radiolabeled probe DNA, nonspecific carrier 
DNA (ca. 1 ug), BSA (300 ug/ml), and 10% (v/v) glycerol. The reaction mixture is then 
15 loaded onto a polyacrylamide gel and run at 30-35 mA until good separation of free probe 
DNA from protein-DNA complexes occurs. The gel is then dried and bands 
corresponding to free DNA and protein-DNA complexes are detected by autoradiography. 



10 



20 



EXAMPLE 10: ANTIBODIES TO nGPCR-X 

Standard techniques are employed to generate polyclonal or monoclonal antibodies 
to the nGPCR-x receptor, and to generate useful antigen-binding fragments thereof or 
variants thereof, including "humanized" variants. Such protocols can be found, for 
example, in Sambrook et al. (1989) and Harlow et al. (Eds.), Antibodies A Laboratory 
Manual ; Cold Spring Harbor Laboratory; Cold Spring Harbor, NY (1988). In one 
25 embodiment, recombinant nGPCR-x polypeptides (or cells or cell membranes containing 
such polypeptides) are used as antigen to generate the antibodies. In another embodiment, 
one or more peptides having amino acid sequences corresponding to an immunogenic 
portion of nGPCR-x (e.g., 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,or more 
amino acids) are used as antigen. Peptides corresponding to extracellular portions of 
30 nGPCR-x, especially hydrophilic extracellular portions, are preferred. The antigen may be 
mixed with an adjuvant or linked to a hapten to increase antibody production. 
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A. Polyclonal or Monoclonal antibodies 

As one exemplary protocol, recombinant nGPCR-x or a synthetic fragment thereof 
is used to immunize a mouse for generation of monoclonal antibodies (or larger mammal, 
such as a rabbit, for polyclonal antibodies). To increase antigenicity, peptides are 
5 conjugated to Keyhole Lympet Hemocyanin (Pierce), according to the manufacturer's 
recommendations. For an initial injection, the antigen is emulsified with Freund's 
Complete Adjuvant and injected subcutaneously. At intervals of two to three weeks, 
additional aliquots of nGPCR-x antigen are emulsified with Freund's Incomplete Adjuvant 
and injected subcutaneously. Prior to the final booster injection, a serum sample is taken 
3 0 from the immunized mice and assayed by western blot to confirm the presence of 
antibodies that immunoreact with nGPCR-x. Serum from the immunized animals may be 
used as polyclonal antisera or used to isolate polyclonal antibodies that recognize nGPCR- 
x. Alternatively, the mice are sacrificed and their spleen removed for generation of 
monoclonal antibodies. 

15 To generate monoclonal antibodies, the spleens are placed in 10 ml serum-free 

RPM1 1640, and single cell suspensions are formed by grinding the spleens in serum-free 
RPMI 1640, supplemented with 2 mM L-glutamine, 1 mM sodium pyruvate, 100 units/ml 
penicillin, and 100 fig/ml streptomycin (RPMI) (Gibco, Canada). The cell suspensions are 
filtered and washed by centrifugation and resuspended in serum-free RPMI. Thymocytes 

20 taken from three naive Balb/c mice are prepared in a similar manner and used as a Feeder 
Layer. NS-1 myeloma cells, kept in log phase in RPMI with 10% fetal bovine serum 
(FBS) (Hyclone Laboratories. Inc.. Logan, Utah) for three days prior to fusion, are 
centrifuged and washed as well. 

To produce hybridoma fusions, spleen cells from the immunized mice are 

25 combined with NS-1 cells and centrifuged, and the supernatant is aspirated. The cell 
pellet is dislodged by tapping the tube, and 2 ml of 37°C PEG 1500 (50% in 75 mM 
HEPES, pH 8.0) (Boehringer-Mannheim) is stirred into the pellet, followed by the 
addition of serum-free RPMI. Thereafter, the cells are centrifuged, resuspended in RPMI 
containing 15% FBS. 100 sodium hypoxanthine, 0.4 jiM aminopterin, 16 uAI 

30 thymidine (HAT) (Gibco), 25 units/ml IL-6 (Boehringer-Mannheim) and 3.5 x 3 0° 
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thymocytes/ml, and plated into 10 Coming flat-bottom 96-well tissue culture plates 
(Coming, Coming New York). 

On days 2, 4, and 6 after the fusion, lOOul of medium is removed from the wells of 
the fusion plates and replaced with fresh medium. On day 8, the fusions are screened by 
ELISA, testing for the presence of mouse lgG that binds to nGPCR-x. Selected fusion 
wells are further cloned by dilution until monoclonal cultures producing anti-nGPCR-x 
antibodies are obtained. 

, b. Humanization of anti-nGPCR-x monocl onal antibodies 

The expression pattern of nGPCR-x as reported herein and the proven track record 
of GPCRs as targets for therapeutic intervention suggest therapeutic indications for 
nGPCR-x inhibitors (antagonists). nGPCR-x-neutralizing antibodies comprise one class 
of therapeutics useful as nGPCR-x antagonists. Following are protocols to improve the 
utility of anti-nGPCR-x monoclonal antibodies as therapeutics in humans by 
"humanizing" the monoclonal antibodies to improve their serum half-life and render them 
less immunogenic in human hosts {i.e., to prevent human antibody response to non-human 
anti-nGPCR-x antibodies). 

The principles of humanization have been described in the literature and are 
facilitated by the modular arrangement of antibody proteins. To minimize the possibility 
of binding complement, a humanized antibody of the lgG4 isotype is preferred. 

For example, a level of humanization is achieved by generating chimeric 
antibodies comprising the variable domains of non-human antibody proteins of interest 
with the constant domains of human antibody molecules. (See, e.g., Morrison et al, Adv. 
Immunol., 44:65-92 (1989)). The variable domains of nGPCR-x-neutralizing 
anti-nGPCR-x antibodies are cloned from the genomic DNA of a B-cell hybridoma or 
25 from cDNA generated from mRNA isolated from the hybridoma of interest. The V region 
gene fragments are linked to exons encoding human antibody constant domains, and the 
resultant construct is expressed in suitable mammalian host cells (e.g, myeloma or CHO 
cells). 

To achieve an even greater level of humanization, only those portions of the 
variable region gene fragments that encode antigen-binding complementarity determining 
regions ("CDR") of the non-human monoclonal antibody genes are cloned into human 



20 



30 



141 



BNSDOCID <WC_. 0166?51A2_I_> 



WO (11/66751 



PCT/LSO 1/07370 



antibody sequences. (See, e.g., Jones et al, Nature 321:522-525 (1986); Riechmann et al, 
Mature 332:323-327 (1988); Verhoeyen et al, Science 239:1534-36 (1988); and Tempest 
et al, Bio/Technology 9: 266-71 (1991)). If necessary, the P-sheet framework of the 
human antibody surrounding the CD,R3 regions also is modified to more closely mirror the 
5 three dimensional structure of the antigen-binding domain of the original monoclonal 
antibody. (See Kettleborough et al, Protein Engin., 4:773-783 (1991); and Foote et al, J. 
Mol. Biol., 224:487-499 (1992)). 

• In an alternative approach, the surface of a non-human monoclonal antibody of 

interest is humanized by altering selected surface residues of the non-human antibody, 

i 

10 e.g., by site-directed mutagenesis, while retaining all of the interior and contacting 
residues of the non-human antibody. See Padlan, Molecular Immunol., 28(4/5):489-98 
(1991). , 

The foregoing approaches are employed using nGPCR-x-neutralizing anti-nGPCR- 
x monoclonal antibodies and the hybridomas that produce them to generate humanized 
15 nGPCR-x-neutralizing antibodies useful as therapeutics to treat or palliate conditions 
wherein nGPCR-x expression or ligand-mediated nGPCR-x signaling is detrimental. 

C. Human nGPCR-x-Neutralizing Antibodies from Phage Display 

Human nGPCR-x-neutralizing antibodies are generated by phage display 
techniques such as those described in Aujame et al, Human Antibodies 8(4): 155-1 68 

20 (1997); Hoogenboom, T1BTECH 15:62-70 (1997); and Rader et al, Curr. Opin. 
Biotechnol. 8:503-508 (1997), all of which are incorporated by reference. For example, 
antibody variable regions in the form of Fab fragments or linked single chain Fv fragments 
are fused to the amino terminus of filamentous phage minor coat protein pill. Expression 
of the fusion protein and incorporation thereof into the mature phage coat results in phage 

25 particles that present an antibody on their surface and contain the genetic material 
encoding the antibody. A phage library comprising such constructs is expressed in 
bacteria, and the library is screened for nGPCR-x-specific phage-antibodies using labeled 
or immobilized nGPCR-x as antigen-probe. 

D. Human nGPCR-x-neutralizing antibodies from transgenic mice 

30 Human nGPCR-A-jjcuiializing antibodies are generated in transgenic mice 

essentially as described in Bruggemanne/ al, Immunol. Today 17(8):391-97 (1996) and 
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Bruggemann et al, Cuit. Opin. Biotechnol. 8:455-58 (1997). Transgenic mice carrying 
human V-gene segments in germline configuration and that express these transgenes in 
their lymphoid tissue are immunized with a nGPCR-x composition using conventional 
immunization protocols. Hyhridomas are generated using B cells from the immunized 
5 mice using conventional protocols and screened to identify hybridomas secreting 
anti-nGPCR-x human antibodies (e.g., as described above). 

EXAMPLE 11: ASSAYS TO IDENTIFY MODULATORS OF nGPCR-X 
ACTIVITY 

10 Set forth below are several nonlimiting assays for identifying modulators (agonists 

and antagonists) of nGPCR-x activity. Among the modulators that can be identified by 
these assays are natural ligand compounds of the receptor; synthetic analogs and 
derivatives of natural ligands; antibodies, antibody , fragments, and/or antibody-like 
compounds derived from natural antibodies or from antibody-like combinatorial libraries; 

15 and/or synthetic compounds identified by high-throughput screening of libraries; and the 
like. All modulators that bind nGPCR-x are useful for identifying nGPCR-x in tissue 
samples (e.g., for diagnostic purposes, pathological purposes, and the like). Agonist and 
antagonist modulators are useful for up-regulating and down-regulating nGPCR-x activity, 
respectively, to treat disease states characterized by abnormal levels of nGPCR-x activity. 

20 The assays may be performed using single putative modulators, and/or may be performed 
using a known agonist in combination with candidate antagonists (or visa versa). 
A. cAMP Assays 

In one type of assay, levels of cyclic adenosine monophosphate (cAMP) are 
measured in nGPCR-x-transfected cells that have been exposed to candidate modulator 

25 compounds. Protocols for cAMP assays have been described in the literature. (See.e.g., 
Sutherland et al, Circulation 37: 279 (1968); Frandsen et al, Life Sciences 18: 529-541 
(1976); Dooley et al, Journal of Pharmacology and Experimental Therapeutics 283 (2): 
735-41 (1997); and George et al, Journal of Biomolecular Screening 2 (4): 235-40 
(1997)). An exemplary protocol for such an assay, using an Adenylyl Cyclase Activation 

30 FlashPlate® Assay from MEN™ Life Science Products, is set forth below. 
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Briefly, the nGPCR-x coding sequence (e.g., a cDNA or intronless genomic DNA) 
is subcloned into a commercial expression vector, such as pzeoSV2 (lnvitrogen), and 
transiently transfected into Chinese Hamster Ovary (CHO) cells using known methods, 
such as the transfection protocol provided by Boehringer-Mannheim when supplying the 
5 FuGENE 6 transfection reagent. Transfected CHO cells are seeded into 96-well 
microplates from the FlashPlate® assay kit, which are coated with solid scintillant to 
which anrisera to cAMP has been bound, i-or a control, some wells are seeded with wild 
type (untransfected) CHO cells. Other wells in the plate receive various amounts of a 
cAMP standard solution for use in creating a standard curve. 

10 One or more test compounds (i.e., candidate modulators) are added to the cells in 

each well, with water and/or compound-free medium/diluent serving as a control or 
controls. After treatment, cAMP is allowed to accumulate in the cells for exactly 15 
minutes at room temperature. The assay is terminated by the addition of lysis buffer 
containing [ 125 I]-labeled cAMP, and the plate is counted using a Packard Topcount™ 96- 

15 well microplate scintillation counter. Unlabeled cAMP from the lysed cells (or from 
standards) and fixed amounts of [ 125 I]-cAMP compete for antibody bound to the plate. A 
standard curve is constructed, and cAMP values for the unknowns are obtained by 
interpolation. Changes in intracellular cAMP levels of cells in response to exposure to a 
test compound are indicative of nGPCR-x modulating activity. Modulators that act as 

20 agonists of receptors which couple to the G s subtype of G proteins will stimulate 
production of cAMP, leading to a measurable 3-10 fold increase in cAMP levels. 
Agonists of receptors which couple to the Gj /0 subtype of G proteins will inhibit forskolin- 
stimulated cAMP production, leading to a measurable decrease in cAMP levels of 
50-100%. Modulators that act as inverse agonists will reverse these effects at receptors 

25 that are either constitutively active or activated by known agonists. 
B. Aequorin Assays 

In another assay, cells (e.g., CHO cells) are transiently co-transfected with both a 
nGPCR-x expression construct and a construct that encodes the photoprotein apoaquorin. 
In the presence of the cofactor coelenterazine, apoaquorin will emit a measurable 
30 luminescence that is proportional to the amount of intracellular (cytoplasmic) ficc 
calcium. (See generally, Cobbold, et al u Aequorin measurements of cytoplasmic free 
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calcium," In: McComack J.G. and Cobbold P.H., eds., Cellular Calcium: A Practical 
Approach. Oxford:IRL Press (1991); Stables et ah, Analytical Biochemistry 252: 115-26 
(1997); and Haugland, Handbook of Fluorescent Probes and Research Chemicals. Sixth 
edition. Eugene OR: Molecular Probes (1996).) , 
5 In one exemplary 'assay, nGPCR-x is subcloned into the commercial expression 

vector pzeoSV2 (mvitrogen) and transiently co-transfected along with a construct that 
encodes the photoprotein apoaquorin (Molecular Probes, Eugene, OR) into CHO cells 
using the transfection reagent FuGENE 6 (Boehringer-Mannheim) and the transfection 
protocol provided in the product insert. 
10 The cells are cultured for 24 hours at 37°C in MEM '(Gibco/BRL, Gaithersburg, 

MD) supplemented with 10% fetal bovine serum, 2 mM glutamine, 10 U/ml penicillin and 
10 ug/ml streptomycin,' at which time the medium is changed to serum-free MEM 
containing 5 uM coelenterazine (Molecular Probes, Eugene, OR). Culturing is then 
continued for two additional hours at 37°C. Subsequently, cells are detached from the 
15 plate using VERSEN (Gibco/BRL), washed, and resuspended at 200,000 cells/ml in 
serum-free MEM. 

Dilutions of candidate nGPCR-x modulator compounds are prepared in serum-free 
MEM and dispensed into wells of an opaque 96Avell assay plate at 50 ul/well. Plates are 
then loaded onto an MLX microliter plate luminometer (Dynex Technologies, Inc., 
20 Chantilly, VA). The instrument is programmed to dispense 50ul cell suspensions into 
each well, one well at a time, and immediately read luminescence for 15 seconds. Dose- 
response curves for the candidate modulators are constructed using the area under the 
curve for each light signal peak. Data are analyzed with SlideWrite. using the equation for 
a one-site ligand, and EC 50 values are obtained. Changes in luminescence caused by the 

25 compounds are considered indicative of modulatory activity. Modulators that act as 
agonists at receptors which couple to the G q subtype of G proteins give an increase in 
luminescence of up to 100 fold. Modulators that act as inverse agonists will reverse this 
effect at receptors that are either constitutively active or activated by known agonists. 
C. Luciferase Reporter Gene Assay 

30 The photoprotein luciferase provides another useful tool for assaying for 

modulators of nGPCR-x activity. Cells (e.g., CHO cells or COS 7 cells) are transiently 
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co-transfected with both a nGPCR-x expression construct (e.g., nGPCR-x in pzeoSV2) 
and a reporter construct which includes a gene for the luciferase protein downstream from 
a transcription factor binding site, such as the cAMP-response element (CRE), AP-1, or 
NF-kappa B. Agonist binding to receptors coupled to the G s subtype of G proteins leads 
5 to increases in cAMP, thereby activating the CRE transcription factor and resulting in 
expression of the luciferase gene. Agonist binding to receptors coupled to the G q subtype 
of G protein leads to production of diacylglycerol that activates protein kinase C, whi<fh 
activates the AP-1 or NF-kappa B transcription factors, in turn resulting in expression of 
the luciferase gene. Expression levels of luciferase reflect the activation status of the 

10 signaling events. (See generally, George et a/., Journal of Biomolecular Screening 2(4): 
235-240 (1997); and Stratowa et al 9 Current Opinion in Biotechnology 6: 574-581 
(1995)). Luciferase activity may be quantitatively measured using, e.g., luciferase assay 
reagents that are commercially available from Promega (Madison, WI). 

In one exemplary assay, CHO cells are plated in 24-well culture dishes at a density 

15 of 100,000 cells/well one day prior to transfection and cultured at 37^C in MEM 
(Gibco/BRL) supplemented with 10% fetal bovine serum, 2 mM glutamine, 10 U/ml 
penicillin and 10 u.g/ml streptomycin. Cells are transiently co-transfected with both a 
nGPCR-x expression construct and a reporter construct containing the luciferase gene. 
The reporter plasmids CRE-luciferase, AP-1 -luciferase and NF-kappaB-luciferase may be 

20 purchased from Stratagene (LaJolla, CA). Transfections are performed using the FuGENE 
6 transfection reagent (Boehringer-Mannheim) according to the supplier's instructions. 
Cells transfected with the reporter construct alone are used as a control. Twenty-four 
hours after transfection. cells are washed once with PBS pre-warmed to 37°C. Serum-free 
MEM is then added to the cells either alone (control) or with one or more candidate 

25 modulators and the cells are incubated at 37°C for five hours. Thereafter, cells are washed 
once with ice-cold PBS and lysed by the addition of 100 pi of lysis buffer per well from 
the luciferase assay kit supplied by Promega. After incubation for 15 minutes at room 
temperature, 15 \i\ of the lysate is mixed with 50 jil of substrate solution (Promega) in an 
opaque-white, 96-well plate, and the luminescence is read immediately on a Wallace 

30 model 1450 MicroBeta scintillation and luminescence counter (Wallace Instruments, 
Gaithersburg, MD). 
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Differences in luminescence in the presence versus the absence of a candidate 
modulator compound are indicative of modulatory activity. Receptors that are either 
constitutively active or activated by agonists typically give a 3 to 20-fold stimulation of 
luminescence compared to cells transected with the reporter gene alone. Modulators that 
5 act as inverse agonists will reverse this effect. 

t D. Intracellular calcium measurement using FLIPR 

Changes in intracellular calcium levels are another recognized indicator of G 
protein-coupled receptor activity, and such assays can be employed to screen for 
modulators of nGPCR-x activity. For example, CHO cells stably transfected with a 

l o nGPCR-x expression vector are plated at a density of 4 x 1 0 4 cells/well in Packard black- 
walled, 96-welI plates specially designed to discriminate fluorescence signals emanating 
from the various wells on the plate. The cells are incubated for 60 minutes at 37°C in 
modified Dulbecco's PBS (D-PBS) containing 36 mg/L pyruvate and 1 g/L glucose with 
the addition of 1% fetal bovine serum and one of four calcium indicator dyes (Fluo-3™ 

15 AM, Fluo-4™ AM, Calcium Green™-1 AM, or Oregon Green™ 488 BAPTA1 AM), 
each at a concentration of 4 uM. Plates are washed once with modified D-PBS without 
1% fetal bovine serum and incubated for 10 minutes at 37°C to remove residual dye from 
the cellular membrane. In addition, a series of washes with modified D-PBS without 1% 
fetal bovine serum is performed immediately prior to activation of the calcium response. 

20 A calcium response is initiated by the addition of one or more candidate receptor 

agonist compounds, calcium ionophore A23187 (10 uM; positive control), or ATP (4 jiM; 
positive control). Fluorescence is measured by Molecular Device's FLIPR with an argon 
laser (excitation at 488 nm). (See, e.g., Kuntzweiler et ah, Drug Development Research, 
44(l):14-20 (1998)). The F-stop for the detector camera was set at 2.5 and the length of 

25 exposure was 0.4 milliseconds. Basal fluorescence of cells was measured for 20 seconds 
prior to addition of candidate agonist, ATP, or A23187, and the basal fluorescence level 
was subtracted from the response signal. The calcium signal is measured for 
approximately 200 seconds, taking readings every two seconds. Calcium ionophore 
A23187 and ATP increase the calcium signal 200% above baseline levels. In general, 

30 activated GPCRs increase the calcium signal approximately 10-1 5% above baseline signal. 



147 



6NSDOCIC <WC 01M7S1A2J.> 



i 



WO 01/66751 



PCT/l 1 SH1/0737«l 



■ E. Mitogenesis Assay 

In a mitogenesis assay, the ability of candidate modulators to induce or inhibit 
nGPCR-x-mediated cell division is determined. {See, e.g, Lajiness et al, Journal of 
Pharmacology and Experimental Therapeutics 267(3): 1573-1581 (1993)). For example, 

5 CHO cells stably expressing nGPCR-x are seeded into 96-well plates at a density of 5000 
cells/well and grown at 37°C in MEM with 10% fetal calf serum for 48 hours, at which 
time the cells are rinsed twite with serum-free MEM. After rinsing, 80jil of fresh MEM, 
or MEM containing a known mitogen, is added along with 20^1 MEM containing varying 
concentrations of one or more candidate modulators or test compounds diluted in serum- 

10 free medium. As controls, some wells on each plate receive serum-free medium alone, 
and some receive medium containing 10% fetal bovine serum. Untransfected cells or cells 
transfected with vector alone also may serve as controls. 

After culture for 16-18 hours, ]\i Ci of [ 3 H]-thymidirie (2 Ci/mmol) is added to the 
wells and cells are incubated for an additional 2 hours at 37^. The cells are trypsinized 

15 and collected on filter mats with a cell harvester (Tomtec); the filters are then counted in a 
Betaplate counter. The incorporation of [ 3 H]-thymidine in serum-free test wells is 
compared to the results achieved in cells stimulated with serum (positive control). Use of 
multiple concentrations of test compounds permits creation and analysis of dose-response 
curves using the non-linear, least squares fit equation: A=Bx[C/ (D + C)] + G where A 

20 is the percent of serum stimulation; B is the maximal effect minus baseline; C is the EC 5 o; 
D is the concentration of the compound; and G is the maximal effect. Parameters B.C and 
G are determined by Simplex optimization. 

Agonists that bind to the receptor are expected to increase [ J H]-thymidine 
incorporation into cells, showing up to 80% of the response to serum. Antagonists that 

25 bind to the receptor will inhibit the stimulation seen with a known agonist by up to 300%. 
F. r 35 S!GTPyS Binding Assay 

Because G protein-coupled receptors signal through intracellular G proteins whose 
activity involves GTP binding and hydrolysis to yield bound GDP, measurement of 
binding of the non-hydrolyzable GTP analog [ 35 S]GTPyS in the presence and absence of 
30 candidate modujaiors provides another assay for modulator activity. {See, e.g, Kowal et 
ai, Neuropharmacology 37:179-187 (1998).) 
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In one exemplary assay, cells stably transfected with a nGPCR-x expression vector 
are grown in 10 cm tissue culture dishes to subconfluence, rinsed once with 5 ml of ice- 
cold Ca 2+ /Mg 2+ -free phosphate-buffered saline, and scraped into 5 ml of the same buffer. 
Cells are pelleted by centrifugation (500 xg, 5 minutes), resuspended in TEE buffer (25 

5 mM Tris, P H 7.5, 5 mM EDTA, 5 mM EGTA), and frozen in liquid nitrogen. After 
thawing, the cells are homogenized using a Dounce homogenizer (one ml TEE per plate of 
cells), and centrifuged at \ ,000 x g for 5 minutes to remove nuclei and unbroken cells. ( 

The homogenate supernatant is centrifuged at 20,000 x g for 20 minutes to isolate 
the membrane fraction, and the membrane pellet is washed once with TEE and 

,0 resuspended in binding buffer (20 mM HEPES, pH 7.5, 150 mM Nad, 10 mM MgCl 2 , 1 
mM EDTA). The resuspended membranes can be frozen in liquid nitrogen and stored at- 
70°C until use. 

Aliquots of cell membranes prepared as described above and stored at-70°C are 
thawed, homogenized, and diluted into buffer containing 20 mM HEPES, 10 mM MgQ, 
1 mM EDTA, 120 mM NaCl, 10 uM GDP, and 0.2 mM ascorbate, at a concentration of 
10-50 ug/ml. In a final volume of 90 ul, homogenates are incubated with varying 
concentrations of candidate modulator compounds or 100 uM GTP for 30 minutes at 30°C 
and then placed on ice. To each sample, 10 ul guanosine 5'-0-(3[ 35 S]thio) triphosphate 
(MEN, 1200 Ci/mmol; [ 35 S]-GTPyS), was added to a final concentration of 100-200 pM. 
20 Samples are incubated at 30°C for an additional 30 minutes, 1 ml of lOmM HEPES, pH 
7.4, 10 mM MgCfc, at 4°C is added and the reaction is stopped by filtration. 

Samples are filtered over Whatman GF/B filters and the filters are washed with 20 
ml ice-cold 10 mM HEPES, pH 7.4, 10 mM MgCl 2 . Filters are counted by liquid 
scintillation spectroscopy. Nonspecific binding of [ 35 S]<JTP Y S is measured in the 
25 presence of 100 uM GTP and subtracted from the total. Compounds are selected that 
modulate the amount of [ 35 S]-GTP 7 S binding in the cells, compared to untransfected 
control cells. Activation of receptors by agonists gives up to a fivefold increase in 
[ 35 S]GTPyS binding. This response is blocked by antagonists. 
G. MAP Kinase Activity Assay 
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Evaluation of MAP kinase activity in cells expressing a GPCR provides another 
assay to identity modulators of GPCR activity. (See, e.g., Lajiness et al, Journal of 
Pharmacology and Experimental Therapeutics 267(3): 1573-1 581 (1993) and Boulton et 
al, Cell 65:663-675 (1991).) 
5 In one embodiment, CHO cells stably transfected with nGPCR-x are seeded into 6- 

well plates at a density of 70,000 cells/well 48 hours prior to the assay. During this 48- 
hour period, the cells are cultured at 37°C in MEM medium supplemented with 10% fetal 
bovine serum, 2mM glutamine, 10 U/ml penicillin and lOug/ml streptomycin. The cells 
are serum-starved for 1-2 hours prior to the addition of stimulants. 
10 For the assay, the cells are treated with medium alone or medium containing either 

a candidate agonist or 200 nM Phorbol ester- myristoyl acetate (z.e, PMA, a positive 
control), and the cells are incubated at 37°C for varying times. To stop the reaction, the 
plates are placed on ice, the medium is aspirated, and the cells are rinsed with 1 ml of ice- 
cold PBS containing IraM EDTA. Thereafter, 200pl of cell lysis buffer (12.5 mM MOPS, 
15 pH 7.3, 12.5 mM glycerophosphate, 7.5mM MgCl 2 , 0.5mM EGTA, 0.5 mM sodium 
vanadate, ImM benzamidine, ImM dithiothreitol, 10 ug/ml leupeptin, 10 ug/ml aprotinin, 
2ug/ml pepstatin A, and luM okadaic acid) is added to the cells. The cells are scraped 
from the plates and homogenized by 10 passages through a 23 3/4 G needle, and the 
cytosol fraction is prepared by centrifiigation at 20,000 x g for 1 5 minutes. 
20 Aliquots (5-10 ul containing 1-5 ug protein) of cytosol are mixed with 1 mM 

MAPK Substrate Peptide (APRTPGGRR (SEQ ID NO: 241), Upstate Biotechnology, Inc., 
N.Y.) and 50uM [y- 32 P]ATP (NEN, 3000 Ci/mmol), diluted to a final specific activity of 
-2000 cpm/pmol, in a total volume of 25 pi. The samples are incubated for 5 minutes at 
30°C. and reactions are stopped by spotting 20 pi on 2 cm 2 squares of Whatman P81 
25 phosphocellulose paper. The filter squares are washed in 4 changes of 1 % H 3 PQ, and the 
squares are subjected to liquid scintillation spectroscopy to quantitate bound label. 
Equivalent cytosolic extracts are incubated without MAPK substrate peptide, and the 
bound label from these samples are subtracted from the matched samples with the 
substrate peptide. The cytosolic extract from each well is used as a separate point. Protein 
30 concentrations are determined by a dye binding protein assay (Bio-Rad Laboratories). 
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Agonist activation of the receptor is expected to result in up to a five-fold increase in 
MAPK enzyme activity. This increase is blocked by antagonists. 
H. [ 3 H1Arachidonic Acid Release 

The activation of GPCRs also has been observed to potentiate arachidonic acid 
release in cells, providing yet another useful assay for modulators of GPCR activity. (See, 
e.g., Kanterman el al., Molecular Pharmacology 39:364-369 (1991).) For example, CHO 
cells that are stably transfected with a nGPCR-x expression vector are plated in 24-well 
plates at a density of 15,000 cells/well and grown in MEM medium supplemented with 
10% fetal bovine serum, 2 mM glutamine, 10 U/ml penicillin and 10 ug/ml streptomycin 
for 48 hours at 37°C before use. Cells of each well are labeled by incubation with [ 3 H]- 
arachidonic acid (Amersham Corp., 210 Ci/mmol) at 0.5 uCi/ml in 1 ml MEM 
supplemented with lOmM HEPES, pH 7.5, and 0.5% 'fatty-acid-free bovine senam 
albumin for 2 hours at 37°C. The, cells are then washed twice with 1 ml of the same 
buffer. 

Candidate modulator compounds are added in 1 ml of the same buffer, either alone 
or with lOuM ATP and the cells are incubated at 37°C for 30 minutes. Buffer alone and 
niock-transfected cells are used as controls. Samples (0.5 ml) from each well are counted 
bv liquid scintillation spectroscopy. Agonists which activate the receptor will lead to 
potentiation of the ATP-stimulated release of [ 3 H]-arachidonic acid. This potentiation is 

20 blocked by antagonists. 

I, Extracellular Acidification Rate 

In yet another assay, the effects of candidate modulators of nGPCR-x activity are 
assayed by monitoring extracellular changes in pH induced by the test compounds. (See, 
e.g., Dunlop et al., Journal of Pharmacological and Toxicological Methods 40(l):47-55 
25 (1998).) In one embodiment, CHO cells transfected with a nGPCR-x expression vector 
are seeded into 12 mm capsule cups (Molecular Devices Corp.) at 4 x 10 5 cells/cup in 
MEM supplemented with 10% fetal bovine serum, 2 mM L-glutamine, 10 U/ml penicillin, 
and 10 ug/ml streptomycin. The cells are incubated in this medium at 37°C in 5% CO: for 
24 hours. 
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Extracellular acidification rates are measured using a Cytosensor 
microphysiometer (Molecular Devices Corp.). The capsule cups are loaded into the sensor 
chambers of the microphysiometer and the chambers are perfused with running buffer 
(bicarbonate-free MEM supplemented with 4 mM I^glutamine, 10 units/ml penicillin, 10 
5 ug/ml streptomycin, 26 mM NaCI) at a flow rate of 100 uj/minute. Candidate agonists or 
other agents are diluted into the running buffer and perfused through a second fluid path. 
During each 60-second pump cycle, the pump is run for 38 seconds and is off for the 
renaming 22 seconds. The pH of the running buffer in the sensor chamber is recorded 

during the cycle from 43-58 seconds, and the pump is re-started at 60 seconds to start the 

i ... 

10 next cycle. The rate of acidification of the running buffer during the recording time is 
calculated by the Cytosoft program. Changes in the rate of acidification are calculated by 
subtracting the baseline value (the average of 4 rate measurements immediately before 
addition of a modulator candidate) from the highest rate measurement obtained after 
addition of a modulator candidate. The selected instrument detects 61mV/pH unit. 

15 Modulators that act as agonists of the receptor result in an increase in the rate of 
extracellular acidification compared to the rate in the absence of agonist. This response is 
blocked by modulators which act as antagonists of the receptor. 

20 

Example 12 - Using nGPCR-x proteins to isolate neurotransmitters 

Isolated nGPCR-x proteins of the present invention can be used to isolate novel or 

known neurotransmitters (Saito et aL, Nature 400: 265-269, 1999). The cDNAs that 
25 encode the isolated nGPCR-x can be cloned into mammalian expression vectors and used 

to stably or transiently transfect mammalian cells including CHO, Cos or HEK293 cells. 

Receptor expression can be determined by Northern blot analysis of transfected cells and 

identification of an appropriately sized mRNA band (predicted size from the cDNA). 

Brain regions shown by mRNA analysis to express each of the nGPCR-x proteins could be 
30 processed for peptide extraction using any of several protocols ((Reinsheidk R.K. et aL, 

Science 270: 243-247, 1996; Sakurai, T.,et aL, Cell 92; 573-585, 1998; Hinuma ; S. t et aL. 

Nature 393: 272-276, 1998). Chromotographic fractions of brain extracts could be tested 
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for ability to activate nGPCR-x proteins by measuring second messenger production such 
as changes in cAMP production in the presence or absence of forskolin, changes in 
inositol 3-phosphate levels, changes in intracellular calcium levels or by indirect measures 
of receptor activation including receptor stimulated nritogenesis, receptor mediated 
5 changes in extracellular acidification or receptor mediated changes in reporter gene 
activation in response to cAMP or calcium (these methods should all be referenced in 
other sections of the patent). Receptor activation could also be monitored by co- 
transfecting cells with a chimeric GI q/i3 to force receptor coupling to a calcium stimulating 
pathway (Conklin et ai, Nature 363; 274-276, 1993). Neurotransmitter mediated 
10 activation of receptors could also be monitored by measuring changes in [ 35 S]-GTPKS 
binding in membrane fractions prepared from transfected mammalian cells. This assay 
could also be performed using baculoviruses containing nGPCR-x proteins infected into 
SF9 insect cells. 

The neurotransmitter which activates nGPCR-x proteins can be purified to 
15 homogeneity through successive rounds of purification using nGPCR-x proteins activation 
as a measurement of neurotransmitter activity. The composition of the neurotransmitter 
can be determined by mass spectrometry and Edman degradation if peptidergic. 
Neurotransmitters isolated in this manner will be bioactive materials which will alter 
neurotransmission in the central nervous system and will produce behavioral and 
20 biochemical changes. 

Example 13 - Using nGPCR-x proteins to isolate and purify G proteins 

cDNAs encoding nGPCR-x proteins are epitope-tagged at the amino terminuus 
end of the cDNA with the cleavable influenza-hemagglutinin signal sequence followed by 
the FLAG epitope (IBI, New Haven, CT). Additionally, these sequences are tagged at the 
carboxyl terminus with DNA encoding six histidine residues. (Amino and Carboxyl 
Terminal Modifications to Facilitate the Production and Purification of a G Protein- 
Coupled Receptor, B.K. Kobilka Analytical Biochemistry, Vol. 231, No. 1, Oct 1995, pp. 
30 269-271). The resulting sequences are cloned into a baculovims expression vector such as 
P VL1392 (Invitrogen). The baculovirus expression vectors are used to infect SF-9 insect 
cells as described (Guan, X. M., Kobilka, T. S., and Kobilka, B. K. (1992V- Biol. Chem. 
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267, 21995-21998). Infected SF-9 cells could be grown in 1000-ml cultures in SF900 II 
medium (Life Technologies, Inc.) containing 5% fetal calf serum (Gemini, Calabasas, CA) 
and 0.1 mg/ml gentamicin (Life Technologies, Inc.) for 48 hours at which time the cells 
could be harvested. Cell membrane preparations could be separated from soluble proteins 

5 following cell lysis. n(jPCR-x protein purification is carried out as described' for 
purification of the 92 receptor (Kobilka, Anal. Biochem., 231 (1): 269-271, 1995) 
including solubilization of the njcinbiaiics in 0.8-1.0 % /r-dodecyi -D-maltoside (DM) 
(CalBiochem, La Jolla, CA) in buffer containing protease inhibitors followed by Ni- 
column chromatography using chelating Sepharose™ (Pharmacia, Uppsala, Sweden). The 

10 eluate from the Ni-column is further purified on an Ml anti-FLAG antibody column (IBI). 
Receptor containing fractions are monitored by using receptor specific antibodies 
following western blot analysis or by SDS-PAGE analysis to look for an appropriate sized 
protein band (appropriate size would be the predicted molecular weight of the protein). 

This method of purifying G protein is particularly useful to isolate G proteins that 

15 bind to the nGPCR-x proteins in the absence of an activating ligand. 

Some of the preferred embodiments of the invention described above are outlined 
below and include, but are not limited to, the following embodiments. As those skilled in 
the art will appreciate, numerous changes and modifications may be made to the preferred 
20 embodiments of the invention without departing from the spirit of the invention. It is 
intended that all such variations fall within the scope of the invention. 

The entire disclosure of each publication cited herein is hereby incoiporated by 
reference. 
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What is claimed is: 

1 . An isolated nucleic acid molecule comprising a nucleotide sequence that encodes a 
5 polypeptide comprising an amino acid sequence homologous to sequences selected from 

the group consisting of: SEQ ID NO:121 to SEQ ID NO : .240; said nucleic acid molecule 
encoding at least a portion of nGPCR-x. 

i 

2. The isolated nucleic acid molecule of claim 1 comprising a sequence that encodes 
10 a polypeptide comprising a sequence selected from the group consisting of SEQ ID 

NO: 121 to SEQIDNO:240. 

3. The isolated nucleic acid molecule of claim 1 comprising a sequence homologous 
to a sequence selected from the group consisting of SEQ ID MOT to SEQ ID NO:120. 

15 

4 . The isolated nucleic acid molecule of claim 1 comprising a sequence selected from 
the group of sequences consisting of SEQ ID NOT to SEQ ID NO: 120. 

5 The isolated nucleic acid molecule of claim 1 wherein said nucleic acid molecule is 
20 DNA. 

6. The isolated nucleic acid molecule of claim 1 wherein said nucleic acid molecule is 
KNA. 

25 7. An expression vector comprising a nucleic acid molecule of any one of claims 1 to 
4. 

8. The expression vector of claim 7 wherein said nucleic acid molecule comprises a 
sequence selected from the group of sequences consisting of SEQ ID NOT to SEQ ID 

30 NO:120. 

9. The expression vector of claim 7 wherein said vector is a plasmid. 
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1 0. The expression vector of claim 7 wherein said vector is a viral particle. 

1 1 . The expression vector of claim 10 wherein said vector is selected from the group 
5 consisting of adenoviruses, baculoviruses, parvoviruses, herpesviruses, poxviruses, adeno- 

associated viruses, Semliki Forest viruses, vaccinia viruses, and retroviruses. 

i 

12. The expression vector of claim 7 wherein said nucleic acid molecule is operably 
connected to a promoter selected from the group consisting of simian virus 40, mouse 

10 mammary tumor virus, long terminal repeat of human immunodeficiency virus, maloney 
virus, cytomegalovirus immediate early promoter, Epstein Barr virus, rous sarcoma virus, 
human actin, human myosin, human hemoglobin, human muscle creatine, and human 
metalothionein. 

15 13. A host cell transformed with an expression vector of claim 7. 

14. The transformed host cell of claim 13 wherein said cell is a bacterial cell. 

15. The transformed host cell of claim 14 wherein said bacterial cell is E. coli. 

20 

1 6. The transformed host cell of claim 13 wherein said cell is yeast. 

17. The transformed host cell of claim 16 wherein said yeast is S. cerevisiae. 
25 18. The transformed host cell of claim 13 wherein said cell is an insect cell. 

19. The transformed host cell of claim 1 8 wherein said insect cell is S. frugiperda. 

20. The transformed host cell of claim 13 wherein said cell is a mammalian cell. 

30 
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21 . The transformed host cell of claim 20 wherein mammalian cell is selected from the 
group consisting of Chinese hamster ovary cells, HeLa cells, African green monkey kidney 
cells, human HEK-293 cells, and murine 3T3 fibroblasts. 

5 22. An isolated nucleic acid molecule comprising a nucleotide sequence 
complementary to at least a portion of a sequence selected from the group of sequences 
consisting of SEQ ID NO:l to SEQ ID NO:120, said portion comprising at least 10 
nucleotides. 

,0 23. The nucleic acid molecule of claim 22 wherein said molecule is an antisense 
oligonucleotide directed to, a region of a sequence selected from the group of sequences 
consisting of SEQ ID NO:l to SEQ ID NO: 120. 

24. The nucleic acid molecule of claim 23 wherein said oligonucleotide is directed to a 
, 5 regulatory region of a sequence selected from the group of sequences consisting of SEQ 

IDNO:l to SEQ ID NO: 120. 

25. A composition comprising a nucleic acid molecule of any one of claims 1 to 4 or 
22 and an acceptable carrier or diluent. 

20 

26. A composition comprising a recombinant expression vector of claim 7 and an 
acceptable carrier or diluent. 

27. A method of producing a polypeptide that comprises a sequence selected from the 
25 group of sequences consisting SEQ ID NO: 121 to SEQ ID NO:240, and homologs thereof, 

said method comprising the steps of: 

a) introducing a recombinant expression vector of claim 8 into a 

compatible host cell; 

b) growing said host cell under conditions for expression of said 

30 polypeptide; and 

c) recovering said polypeptide. 
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28. The method of claim 27 wherein said host cell is lysed and said polypeptide is 
recovered from the lysate of said host cell. 

5 29. The method of claim 27 wherein said polypeptide is recovered by purifying the 
culture medium without lysing said host cell. 

30. An isolated polypeptide encoded by a nucleic acid molecule of claim 1. 

10 31. The polypeptide of claim 30 wjierein said polypeptide comprises a sequence 
selected from the group of sequences consisting of SEQ ID NO: 121 to SEQ ID NO:240. 

32. The polypeptide of claim 30 wherein said polypeptide comprises an amino acid 
sequence homologous to a sequence selected from the group of sequences consisting of 

15 SEQ ID NO: 121 to SEQIDNO:240. 

33. The polypeptide of claim 30 wherein said sequence homologous to a sequence 
selected from the group of sequences consisting of SEQ ID NO: 121 to SEQ ID NO:240 
comprises at least one conservative amino acid substitution compared to the sequences in 

20 the group of sequences consisting of SEQ ID NO: 121 to SEQ ID NO:240. 

34. The polypeptide of claim 30 wherein said polypeptide comprises an allelic variant 
of a polypeptide with a sequence selected from the group of sequences consisting of SEQ 
ID NO: 121 to SEQ IDNO:240. 

25 

35. A composition comprising a polypeptide of claim 34 and an acceptable carrier or 
diluent. 

36. An isolated antibody which binds to an epitope on a polypeptide of claim 30. 

30 

37. The antibody of claim 36 wherein said antibody is a monoclonal antibody. 
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38. A composition comprising an antibody of claim 36 and an acceptable carrier or 
diluent. 

5 39. A method of inducing an immune response in a mammal against a polypeptide of 
claim 30 comprising administering to said mammal an amount of said polypeptide 
sufficient to induce said immune response. , 

40. A method for identifying a compound which binds nGPCR-x comprising the steps 
10 of: 

a) contacting nGPCR-x with a compound; and 

b) determining whether said compound binds nGPCR-x. 

41 . The method of claim 40 wherein the nGPCR-x comprises an amino acid sequence 
IS selected from the group consisting of SEQ ID NO:SEQ ID NO:121 to SEQ ID NO:240. 

42. The method of claim 40 wherein binding of said compound to nGPCR-x is 
determined by a protein binding assay. 

20 43. The method of claim 40 wherein said protein binding assay is selected from the 
group consisting of a gel-shift assay, Western blot, radiolabeled competition assay, phage- 
based expression cloning, co-fractionation by chromatography, co-precipitation, cross 
linking, interaction trap/two-hybrid analysis, southwestern analysis, and ELISA. 

25 44. A compound identified by the method of claim 40. 

45. A method for identifying a compound which binds a nucleic acid molecule 
encoding nGPCR-x comprising the steps of: 

a) contacting said nucleic acid molecule encoding nGPCR-x with a 

30 compound; and 
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b) determining whether said compound binds said nucleic acid 

molecule. 

46. The method of claim 45 wherein binding is determined by a gel-shift assay. 

5 

47. A compound identified by the method of claim 45. 

48. A method for identifying a compound which modulates the activity of nGPCR-x 
comprising the steps of: 

10 a) contacting nGPCR-x with a compound; and 

b) determining whether nGPCR-x activity has been modulated. 

49. The method of claim 48 wherein the nGPCR-x comprises an amino acid sequence 
selected from the group consisting of SEQ ID NO:121 to SEQ IDNO:240. 

15 

50. The method of claim 48 wherein said activity is neuropeptide binding. 

51. The method of claim 48 wherein said activity is neuropeptide signaling. 



20 52. A compound identified by the method of claim 48. 



53. A method of identifying an animal homolog of nGPCR-x comprising the steps: 

a) comparing the nucleic acid sequences of the animal with a sequence 
selected from the group of sequence consisting of SEQ ID NO:l to SEQ ID NO: 120, and 

25 portions thereof, said portions being at least 1 0 nucleotides; and 

b) identifying nucleic acid sequences of the animal that are 
homologous to said sequence selected from the group sequence consisting of SEQ ID 
NO:l to SEQ ID NO: 120, and portions thereof, said portions comprising at least 10 
nucleotides. 
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15 



54. 'The method of claim 53 wherein comparing the nucleic acid sequences of the 
animal with a sequence selected from the group of sequences consisting of SEQ ID NO.l 
to SEQ ID NO:120, and portions thereof, said portions being at least 10 nucleotides, is 
performed by DNA hybridization. 

55. The method of claim 53 wherein comparing the nucleic acid sequences of the 
animal with a sequence selected from the group of sequences consisting of SEQ ID NO: 1 
to SEQ ID NO:120, and portions thereof, said portions being at least 10 nucleotides, is 
performed by computer homology search. 

56. A method of screening a human subject to diagnose a disorder affecting the brain 
or genetic predisposition therefor, comprising the steps of: 

(a) assaying nucleic acid of a human subject to determine a presence or an 
absence of a mutation altering an amino acid sequence, expression, or biological activity 
of at least one nGPCR-x that is expressed in the brain, wherein the nGPCR-x comprises an 
amino acid sequence selected from the group consisting of SEQ ID NO:121 to SEQ ID 
NO:240, and allelic variants thereof, and wherein the nucleic acid corresponds to a gene 

encoding the nGPCR-x; and 

(b) diagnosing the disorder or predisposition from the presence or absence 
of said mutation, wherein the presence of a mutation altering the amino acid sequence, 
expression, or biological activity of the nGPCR-x in the nucleic acid correlates with an 
increased risk of developing the disorder. 



25 



57. 



A method according to claim 56, wherein the disease is a mental disorder. 



58. A method according to claim 56, wherein the assaying step comprises at least one 
procedure selected from the group consisting of: 

a) comparing nucleotide sequences from the human subject and 
reference sequences and determining a difference of at least a nucleotide of at least one 
30 codon between the nucleotide sequences from the human subject that encodes a nGPCR-x 
reference sequence; 
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(b) performing a hybridization assay to determine whether nucleic acid 
from the human subject has a nucleotide sequence identical to or different from one or 
more reference sequences; 

(c) performing a polynucleotide migration assay to determine whether 
5 nucleic acid from the human subject has a nucleotide sequence identical to or different 

from one or more reference sequences; and 

(d) performing a restriction endonuclease digestion to determine 
whether nucleic acid from the human subject has a nucleotide sequence identical to or 
different from one or more reference sequences. 

10 

59. A method according to claim 58 wherein the assaying step comprises: performing 
a polymerase chain reaction assay to amplify nucleic acid comprising nGPCR-x coding 
sequence, and determining nucleotide sequence of the amplified nucleic acid. 

15 60. A method of screening for an nGPCR-x hereditary mental disorder genotype in a 
human patient, comprising the steps of: 

(a) providing a biological sample comprising nucleic acid from 
said patient, said nucleic acid including sequences corresponding to alleles of nGPCR-x; 
and 

20 (b) detecting the presence of one or more mutations in the 

nGPCR-x allele; 

wherein the presence of a mutation in a nGPCR-x allele is indicative of a 
hereditary mental disorder genotype. 

25 61 . The method according to claim 60 wherein said biological sample is a cell sample. 

62. The method according to claim 60 wherein said detecting the presence of a 
mutation comprises sequencing at least a portion of said nucleic acid, said portion 
comprising at least one codon of said nGPCR-x allele, said portion comprising at least 10 
30 nucleotides. 
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63. ■ The method according to claim 60 wherein said nucleic acid is DNA. 

64. The method according to claim 60 wherein said nucleic acid is RNA. 

65. A kit for screening a human subject to diagnose a mental disorder or a genetic 
predisposition therefor, comprising, in association: 

(a) an oligonucleotide useful as a probe for identifying polymorphisms 
in a human nGPCR-x gene, the oligonucleotide comprising 6-50 nucleotides in a sequence 
that is identical or complementary to a sequence of a wild type human nGPCR-x gene 
sequence or nGPCR-x coding sequence, except for one sequence difference selected from 
the group consisting of a nucleotide addition, a nucleotide deletion, or nucleotide 
substitution; and 

(b) a media packaged with the oligonucleotide, said media containing 
information for identifying polymorphisms that correlate with mental disorder or a genetic 

15 predisposition therefor, the polymorphisms being identifiable using the oligonucleotide as 
a probe. 

66. A method of identifying a nGPCR-x allelic variant that correlates with a mental 

disorder, comprising the steps of: 

(a) providing a biological sample comprising nucleic acid from 
a human patient diagnosed with a mental disorder, or from the patient's genetic 

progenitors or progeny; 

(b) detecting in the nucleic acid the presence of one or more 
mutations in an nGPCR-x that is expressed in the brain, wherein the nGPCR-x comprises 
an amino acid sequence selected from the group consisting of SEQ ID NO:121 to SEQ ID 
NO:240, and allelic variants thereof, and wherein the nucleic acid includes sequence 
corresponding to the gene or genes encoding nGPCR-x; 

wherein the one or more mutations detected indicates an allelic variant that 
correlates with a mental disorder. 
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67. 1 A purified and isolated polynucleotide comprising a nucleotide sequence encoding 
a nGPCR-x allelic variant identified according to claim 66. 

68. A host cell transformed or transfected with a polynucleotide according to claim 67 
5 or with a vector comprising the polynucleotide. 

69. A purified polynucle6tide comprising a nucleotide sequence encoding nGPCR-x of 
a human with a mental disorder; 

wherein said polynucleotide hybridizes to the complement of a sequence 
10 selected from the group consisting of SEQ ID NO:l to S^Q ID NO:120 under the 
following hybridization conditions: 

(a) hybridization for 16 hours at 42°C in a hybridization solution 
comprising 50% formamide, 1% SDS, 1 M NaCl, 10% dextran sulfate and 

(b) washing 2 times for 30 minutes at 60 °C in a wash solution comprising 
15 O.lxSSCand 1% SDS; and 

wherein the polynucleotide that encodes nGPCR-x amino acid sequence of the 
human differs from the sequence selected from the group consisting of SEQ ID NO:l to 
SEQ ID NO: 1 20 by at least one residue. 

20 70. A vector comprising a polynucleotide according to claim 69. 

71. A host cell that has been transformed or transfected with a polynucleotide 
according to claim 69 and that expresses the nGPCR-x protein encoded by the 
polynucleotide. 

25 

72. A host cell according to claim 71 that has been cotransfected with a 
polynucleotide encoding the nGPCR-x amino acid sequence set forth in a sequence 
selected from the group consisting of SEQ ID NO:l to SEQ ID NO: 120 and that expresses 
the nGPCR-x protein having the amino acid sequence set forth in SEQ ID NO: 121 to SEQ 

30 ID NO:240. 
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73. A method for identifying a modulator of biological activity of nGPCR-x 

comprising the steps of: 

a) contacting a cell according to claim 72 in the presence and 

in the absence of a putative modulator compound; 

b) measuring nGPCR-x biological activity in the cell; 
wherein decreased or increased nGPCR-x biological activity in the presence versus 

absence of the putative modulator is indicative of a modulator of biological activity. ( 

74. A method to identify compounds useful for the treatment of a mental disorder, said 

10 method comprising the steps of: 

(a) contacting a composition comprising nGPCR-x with a 

compound suspected of binding nGPCR-x; 

(b) detecting binding between nGPCR-x and the compound 

suspected of binding nGPCR-x; 
15 wherein compounds identified as binding nGPCR-x are candidate compounds 

useful for the treatment of a mental disorder. 

75. A method for identifying a compound useful as a modulator of binding between 
nGPCR-x and a binding partner of nGPCR-x comprising the steps of: 

(a) contacting the binding partner and a composition comprising 
nGPCR-x in the presence and in the absence of a putative modulator compound; 

(b) detecting binding between the binding partner and nGPCR- 

x; 

wherein decreased or increased binding between the binding partner and 
nGPCR-x in the presence of the putative modulator, as compared to binding in the absence 
of the putative modulator is indicative a modulator compound useful for the treatment of a 
mental disorder. 

76. A method according to claim 74 or 75 wherein the composition comprises a cell 
30 expressing nGPCR-x on its surface. 
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77. A method according to claim 76 wherein the composition comprises a cell 
transformed or transfected with a polynucleotide that encodes nGPCR-x. 

78. A method of purifying a G protein from a sample containing said G protein 
5 comprising the steps of: 

a) contacting said sample with a polypeptide of claim 1 for a time 
sufficient to aiiow said G protein to form a complex with said polypeptide; ( 

b ) isolating said complex from remaining components of said sample; 

c) maintaining said complex under conditions which result in 
10 dissociation of said G protein from said polypeptide; and 

d) isolating said G protein from said polypeptide. 

79. The method of claim 78 wherein said sample comprises an amino acid sequence 
selected fr om the group of sequences consisting of SEQ ID NO: 121 to SEQ IDNO:240. 

15 

80. The method of claim 78 wherein said polypeptide comprises an amino acid 
sequence homologous to a sequence selected from the group of sequences consisting of 
SEQ ID NO: 121 to SEQ IDNO:240. 

20 83. The method of claim 78 wherein said polypeptide comprises an amino acid 
sequence selected from the group consisting of: SEQ ID NO: 121 to SEQ ID NO:240. 
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SEQUENCE LISTING • 

<110> Pharmacia & Upjohn Company ( r 

Vogeli, Gabriel ' 

<12C> Novel G Protein-Coupled Receptors 
<130> 00084PCT1 

<150> 60/187,584 
<151> 2000-03-08 

<150> 60/187,707 i 
<151> 2000-03-08 

<150> 60/187,708 
<151> 2000 L 03-08 

<150> 60/188,290 
<151> 20P0-03-08 

<150> 60/188,292 

<151> 2000-03-08 1 

<15C> 60/187,827 

<151> 2000-03-08 , 

' i 

<150> 60/188,293 
<151> 2000-03-08 

<150> 60/187,639 
<151> 2000-03-08 

<150> 60/187,583 
<151> 2000-03-08 

<150> 60/187,709 
<151> 2000-03-08 

<150> 60/187,637 
<151> 2000-03-08 

<150> 60/187,640 
<151> 2000-03-08 

<160> 241 

<170> Patentln version 3.0 

<210> i 

<211> 511 

<212> DNA 

<213> Homo sapiens 

ttaatctttg ggatcctttc cctgactctg cagctggggg ccacccctcc ccaacctggt 60 
aaccagctgg gggtctagtc tttggtaggt taaagcagaa ggtctctgga ctaggacatc 120 
ctacgcatag tgagggctga ggtaccataa tgacaaatgg agattatgtg aaagtttata 
tactgaatgt tgaggaattc agccttgccc tcatctcccc ttaacaagat gcagacacct 
gqatgcaaaa cccccagcag gatggtctgg gagaaaatca ggaatgatta cacagaaaac 



180 
240 
300 
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tatccaaaaa caaggcaatt atcaatt^ca ggcaaaacaa aatgctgtgc atgaaaggag 360 

gttatcacat gatgcttaca ttgttaaaat aacttaagac ctaaccaaaa ttatggtacc 420 

tatacaggga agatgatggg gcagggaagg ggattttaaa aaactaattc tttgttctct 480 

caagtaqaaa atcagaagat aatgtttaaa a 511 

<21C> 2 

<211> 636 

<212> DNA 

<213> Home sapiens , • 

<400> 2 



gcctggttgg 


teatgeagge 

i 


etttgeagge 


aatgtgagct 


gtcagtctag 


gggaaagtgc 


60 


acaagtccct 


t Gaactggg g 


yCCtudlcaLg 


atcagatttc 


agctgtgaaa 


aaaatcacaa 


120 


ctggattcaa 


aaacagggtg 


cagagtagag 


agggtgtcat 


gtggatgtgg 


acaaattcag 


180 


cactattaca 


attttccagg 


caagagaaaa 


tggcacctgg 


acctggaggg 


tgattgtgac 


240 


accagtggaa 


aaact ggatg 


aattccaaac 


acttggagaa gaaacatccc 


atccacatgt 


300 


cttgctggtg 


gattagctgg 


gcctcggcgc 


agagggagag 


actagtgtca 


gggatgactc 


360 


catggttcta 


acccgattgg 


gtcttgaaag 


tacctgggce 


caaaaaaatc atgagtgtgt 


.420 


Cccctaat: tg 


atatgttact 


taccttaagt 


tagccattcc 


acaatgtacc 


catatattaa 


480 


aatatgat gt 


ttatatattt 


ttttattcat 


taaacaaata 


atttttaagt 


acctaggaca 


540 


gt ttttaaaa 


atattgatgc 


cagattccca 


tctctagaga 


ttctgattta 


attggtctgc 


600 


tgctggggtt 


cgaggagagq 


gtaagtgctt 


geggcage 






638 



<21C> 3 

<H1> 707 

<:i2> SNA 

<213> Hoir.o sapiens 

<400> 3 

cctctgtcct cgacatgtcc tgtaagctgc aagcegggat cagattcaga tccattttta 60 

ttttaactci tatccaaaaa gacacccact caeggtgtta gaatgageca tggcagtgga 12C 

tgggcttege eccacccctg eggaaggggg acctttaagg ggcaagcgga aaaggagaca 180 

cctggaatcg gggaggagca geagegggge gaggeggggg cggtgccgcg tggtctgega 24C 

gccccgatat tccctgggga gcgcacctgc gacttcacct ccagtccctc cccggctggg 300 

gcagcgcggc gcgggcgctc gggagaggtg gcgctgccta ctcggcctca tettgetgag 360 

aatgecaegg ggegacaget tcctgtcttt tccagtggct tttggcatcc ccagaggaaa 420 

aaacegggag acccgctttg gcctcagcaa gegcagaaac actgtcctgg ctccgcgcgc 480 

aagggegaga acctagggga cccgcctaaa gcgccgttgg ggctgagcac cgaactcgca 540 

cagctccggc caccgacccg egatgeggea tccttccgtc eggteggage cctcctagcc 600 

ctcagcccct ctattcctag cttcgctccc rcrp.nrrate t-agcaatga caccctcgcc SCO 
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gactcgcctg ccagcttggc cgcctccctg cagagggctg acgcttc 



707 



<21C> 4 

<211> '456 

<212> DNA 

<213> Homo sapiens 



tttctctctt taattcttcc ttttatcatt aaaaaggcat gaattatcgt gctgtataaa 
tagaaaaata tgataatgtg tgtgcatctt gaagaagaag ^ctctcattc .catttaaaaa 
ataaattcca gattaggagg agccagattg taacattttg gatctacgac cgctatttgc 
tttgccacct gaatgacaca aagaaaactg tttgtgcagt gttgtgtgtg cctctttata 
, gaacttgcat gttttccaat ttgtatacat gcatactttg ttttattgta ctttattgca 
cttctcagat tttacaaaga tttgaaggtt tgtagcaacc ctgcatagat caaatctgtt 
ggcctaattt ttccaacagc attttctcat tttatgtcac atattgataa ttattgcaat 
atttcaaggt tttcatcatt attttatctg gtatgg 

<210> 5 

<211> 637 

<212> DNA 

<213> Homo sapiens 



ataggccaac aaggtgtgaa atgtgaggtg ttgtatttta cgtcgaggcc agcgtgaaca 
□attttaagt ctggtttctg tagggctcca tggcaagggg gctggtgggg caccaaagac 
agacatttcc tgcaaggctg agggcgccgg cctgcctttc ccagtgcttc cagttcactg 
ccgtttggct gccaggaagg ctaatgtctg acacgccctc ttttggcatc aaataaccaa 
aactagtcag ttctagtaaa tttagaaatt taccaagagc tggagtcccc ttttcattaa 
atocatatgc ttactggaag ctaacggggg tcataataca atatattgaa tgagacaaac 
actatgaaaa gaattacact aatttttgtt gtagtaaaat cacaaacttt catttgcatg 
atgaaaaaat acatattgag gcagaactct acgattggca tgttaggtat gaaattaaag 
gcctgggagc atgaaatcgt cctttagtat ctggggctga taagattttt aatcactttt 
atatgagacc acagattatt tataatcgac tcacttaaat agtctaactg atatggttga 
gctaacttta aaacattttt tgctgaatga ctcaccc 



ttttattctc ctctgtaccc ttctgcttat cagaatatct tccatagata ctggtttgta 
atagattata aataatttac atgtggctga aaatgtcccc atagctagac aaagtgaaat 



300 
360 
420 
456 



180 
240 
300 
360 
420 
480 
540 
600 
637 



<210> 6 

<211> 637 

<212> DNA 

<213> Homo sapiens 

<400> 6 ... + fp ra t fl n 3 ta ctaatttata 60 



120 
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tctgtttcct 


gaccaacatt 


cccccatctt 


actctctaaa 


ggtaaccact 


gctacactga 


18C 


tttatttatt 


tttaagatac 


caaacttgcaa 


tcacagaa ta 


acactgatgt 


gctagttgtg r 


240 


ttcttcacat 


feacaaggtgc 


acactttaaa 


aaatcatttt 


cattaagcta 


ttatttaggt 


30C 


aaagtaaaat 


tcactctctt 


taatgtacag 


ttcttcaagt 


cttgaaaagt 


gcatacagtt 


36C 


gtgtaagtat 


taccaaaatc 


aagccataca 


acagttgcat 


cactccaaaa 


aggggcatcc 


420 


tgtgcccctt 


tgcaatcagc 


ctgttctcca 


caccccaacc 


ctggcaatga actatttgtt 


480 


ttctgaccct 


ccaattttga 


i 

tagctgtagg 


ttttcatttt 


gcattttcat 


tttaattctg 


540 


ttctatgtat 


tttttatttc 


ccttgaggct 


tcctcattga 


ctcataaatt 


aactagatat 


600 


qtgtttaatt 




t- nn a rr a n 

- = 


ttctgtt 
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<210> 7 

<2U> 579 

<212> DNA 

<213> Homo sapiens 

<400> 7 



caaattttta 


atttatcagg 


cccacgatgg 


gacgaatcac 


cttcagattc 


ctttatttct 

i 


6C 

i 


cacaaacgaa 


catggcagcc 


agcgaggatc 


tgtcgtgaat 


gtgtgggtga 


ggcacacacg 


120 


ccaccactgc 


cttcgaaagg 


cgcaatgaca 


aggttcaccc 


aacaaataca 


caataggttg 


18C 


ggggagacaa 


tatatgtatt 


ttcggttggc 


atttcaaatt 


atgctgtgtt 


tattctaatg 


240 


ttaaaatcaa 


tttgtattct 


tccacatata 


cagccacctc 


ttaatagtac 


atttgagaat 


30C 


tctttttcct 


gcttcccggt 


caggactggg 


attcaaaatc 


tgccgtggtt 


gattagcttg 


360 


ctgattttta 


aaaatgaatt 


ttccctttaa 


aaataaatcc 


ctcttttggg 


ggcaactaac 


420 


gttctaactt 


agaccttggg 


aagctgtgga 


attttattcc 


tgtgttcaac 


atccaaccaa 


480 


actgcttccc 


ttcaagtacg 


actggaattt 


gtaatataat 


catcaaattt 


ctatcatgaa 


540 


acatttgcat 


ccatattgaa 


gtgtctacat 


tcaagggaa 






579 



<:io> 6 

<2I1> 553 
<212> DNA 
<213> Home sapiens 

<400> 8 

cctccttggt gtcaggggaa accagctccc cattcaaacc ttacttgaat catccaggcc 60 

ctgttccaat tgttggcctg gctcaagtct ggcccatctg ctgctgagcc cagagagggg 12C 

tgccggggtt agetegggae tgggttcgcc tggcctggag ggtatgagag gcttcagcca 18C 

gccagagcca ctctgtgctg acagtccagc atctcagtac tcaaagcccc cacatgettg 240 

tgagataggg ttgggggggt caatgattaa ggaatgeaga gcccttgaca atcatacacg 300 

catgcgcagc tggcccatgc cccttgtctg aaaccttggc tgcctgctca ccaccttgag 360 
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caagaaggcc aagttcctta tggcctacaa tgacctctct ggccctgggc ccctcccagc 
gtcatcccac tccactccct attcccactt gtagttgttg cttgtctctg tgttttcatt 
aatgtctitct ctctctgcag ggctgcctcc tgcttattct tccagatatg gctcttactt 
tcctgactac etc 



<210> 9 

<211> 417 

<212> DNA 

<213> Homo sapiens 



^ttctgcaag ctaggaagtg gactctcacc aaatagtgaa ttttcctgac tttgatcttg 
gcctcccaac ctccagaact gtgacaaata aatatctgtt gttctagcta cccagttatg 
gttttttgtt atagcagctc aatttgacaa atacgtggac acaagcattc atctagcagt 
cacacagata tagaattaca gaccacagga ataataaaaa atgtacactg tgcttttaat 
agagtatatt gggggcccct tgggcagtac atgagactgc ttctctgacg atatgacaaa 
ctcagccctg agggactggt aacagttaac caagtaaagg atgaggtagc ctttcaggat 
ggggaaagtg aatgcactga ggtcttaaac caagagggag aaacccatca gctgactgaa 
agaaaagcta agecaaggaa tttgaatatg tagtctagag aagagtgggg tatggtggtg 
ggatgggaat gg 



<210> 11 

<211> 666 

<212> DNA 

<213> Homo sapiens 



gaaagggatt ctggttattc ttggattttt tttaatgaca ataaatttgc aatcttcaga 
caatatgaaa cataatacta aacaatatag aaagctccct tttaggttta gtaacatttc 



420 
480 
540 
553 



gegcatatta ctattttaat ggtcaaagta actctgtgag atgtgattac actgttttcc 60 
agataaatga cttgtggctc agtgtggcca agtaacttgt gtaaggttac acagcaatcg 120 
'at'tggcagat caggacttgc attccagtct gacaaactcc aaagctgttg ctgaagcagc 
ctttaaggca ctgtacctga tgattgaaga tgactgttgc aaaaaaccga atagggcatt 
ttgataaaag aaatgetett ttgtggccaa aatatttatg cttcttcctc agagttatgc 
cttatttttc tgctgttgta tatttttact tcctactttg cccagagaag gaaaaatata 
acccacaota aagaactgga tccatttaag tcattaattt ctcaaagaga aatcatg 

<210> 10 

<211> 492 

<212> DNA 

<213> Homo sapiens 



180 
240 
300 
360 
417 



300 
360 
420 
480 
492 
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cacatttgct 


agagtcatct 


cccagcttct 


gtctttctga 


agtctgatca 


caataagaaa 


180 


tcaagcctct 


gactgttctg 


tgaagaatga 


aaagaacaat 


acacccatca 


acatgaagga 


240 


atgtctacac 


cccaaaacta 


accccagtca 


caacataatt 


tcccttgcca 


aagccctgca 


300 


gagcttggaa 


agccacattc 


aaaaacacca 


gcttcattat 


cccattagca 


gtaagatgag 


360 


accttatcaa 


gcatttcatg 


tttcatatcc 


taaaaataac 


ctaagaatgt 


gaaaaagtca 


420 


ataaaaatat 


ttttaagtac 


acaaaatgag 


ccaaaaaaat 


tgagaatgct 


taatgcaaaa 


480 


tgaaagtctt 


tatggaaggg 


tcctgcttgg 


agagaagagg 


acaaactaaa 


iacaccttaaa 


540 


tatcaaaggc 


tacttgtgta 


cagctaagca 


gctggtctct 


cttctttcta 


aactgggaac 


60Q 


cggagatgtt 


tatgaggaaa 


atatgaaaaa 


aaggagtaaa 


at-tt ttctcc 


rnni- arffnf 


66C 



1 gcatgt 666 

<:io> 12 

<:u> 522 

<2I2> DtJA 

<2I3> Homo sapiens 

<400> 12 



taagaaacat 


agaattttaa 


atgataaatg 


ctatagaaat 


aaggaaaata 


ttttaaaata 


60 


actttaatca 


ggtttaaaag 


tatggagtaa 


aacattaaaa 


ccagttaaag 


taagaagaaa 


120 


aggaaacata 


aaataggtca 


taacataaaa 


taaaaattaa 


agttgaaagg 


caagaagtta 


180 


caaagggaat 


taaaacagaa 


taaattagaa 


acaagatttt 


ctaaaactac 


atagatgtgc 


24 0 


aaaggtgtgt 


tttcaataat 


gaagagtaaa 


attatagctg 


aaaacattct 


gtggatacga 


30C 


gtcttaaaca 


aggtcttcct 


tagcatggaa 


ttcctcttaa 


taaagagccc 


acattaactc 


3 60 


gccagccatt 


catccatcta 


gctcgtctgc 


cttcttcatc 


ttcatatcct 


tggagtctgg 


420 


cacactgtag 


acataggtgc 


ttaatagtta 


tagaaaaaaa 


tgaataaatg 


ttctgtgaat 


480 


gccttttatt 


tacaagacac 


cttttgggac 


atgtttgcat 


aa 




522 



<:io> 13 

<jll> 513 

<:i2> di:a 

<213> Home sapiens 

<400> 13 



aagt tcacaa 


gtttcttata 


agagtgtaac 


ataacatgta 


tctcaaagtt 


cctgagacat 


60 


gtaactcaat 


atggttcttg 


tagagcagca 


gaaagaggaa 


tgtgaagaag 


cttccagata 


120 


cataattcat 


cagtgtccgt 


agactctagg 


ctgagtagct 


ccatctgcca 


ttgtttccaa 


180 


agggtaacac 


ccttccctga 


ttgtgctaca 


agaagtacca 


gtgtgctttt 


ggtgttcatg 


240 


tctaatattc 


tcactgcatc 


atagcattta 


tttttacagg 


gaagaagaat 


ctattactct 


300 


gatttacaga 


aaactgaaat 


gectgactgt 


ccaaaatata 


tttccgccct 


gcaaccccct 


360 


a d G l. L L u d L a 


gy duccagaa 


gaaagaaaac 


gaagctgggg 


ccagggaagt 


tgeaaggtec 


420 
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ctgggagggc aggaagggaC ' tttccctaat gctgcatact aactaaccat acaccgtttt 
gaccgcttta atacttagtc -tgccaactaa ate 



480 
513 



<210> 14 

<211> 593 

<212> DNA 

<213> Homo sapiens 



ctggaaaggg cgaaagtggg aggactgtgt agaacttggt tgtgggccag caccggctgc 60 
cccttggtcc ccatgcctgt gttttgtcat gaactgeatt tctgcaggcc cagcattctc 120 
tgtggctatt ttttgetgea gagattcagg ecaeggagga ggctttttgt ctgtacaccc 
tcagcaatga atggccacag cagctgcctg ttacaaatgc cttcctcttt ctgagctget 
ggcgtgtgaa gggttttata ggcggccttg cttcagatgg aaatagaaca gctctgaact 
tgctacctat tacctagaag tcattttctg tagttattcc ctttgtggca ccatcaagca 
tgcacaccag tagctgtcga gggtttggat atttaacefcg ctcgtgttca cacgcatgtg 
ggtttcgcct gtgcctctgt gagacctbtg gctagtaccc atgtgtgttg gatctcatgt 
ggcctgttct cattattggt attggcatta cacttgagac tgtgtgaggg gccggggtcc 
cagtgcagtc acctcaggac ccagagctga cctgaacaga acttcagttt ttc 



<210> 15 

<211> 587 

<212> DNA 

<213> Homo sapiens 



<210> 16 

<211> 659 

<212> DNA 

<213> Homo sapiens 



180 
240 
300 
360 
420 
480 
' 540 
593 



ccaagtccaa gaactgacct gtaactagac tagactaaac ttcctgagac aeggaccatg 60 
tetgecatgt ecatttttge attccccata aagcaccata tctagcacac agtacgtgct 120 
cattaaccct gtgaaatgaa tatatgaccc aaccctgagg taagttagcc tgcaagtata 
acttaattag gcacaataat atctggggag aagtcagacc aataccaacc acatagatta 
attacagaac agtctcagtt ggggccatgt tgagaatctg cttactggtg tetgegcagg 
aaagggttaa cgcagcaggt atgggttgct caaaccttgc acattccaaa gaaaggactg 
ggcccttgac tggctcctgg gaggtgacct ttgagecett ggaagatcct gcctggttga 
ctttttttct atgccccagg ccttaggcca cactatcagt ctgaccagtt tgtgctaata 
aagtgattta tggtgaatgt ctggttttgt atgectaagg ccctgcctgg gctgtgcacc 
aacagtttga cctctcaata gcgtggggaa ctagagactg agtggct 



180 
240 
300 
360 
420 
480 
540 
587 
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<400> 16 
atgatttcta 


cacgatgatd 


' taatttagaa 


gttgggaatt cagtgccgtc 


atcccagtga 


60 


cttttggtca 


accaaatagt 


•gaacttiaacc 


aacctctttc 


acattgttgt 


gatacagaat- ' 


120 


ctgccagagc 


tgaggatata 


cattattata 


ttgaaaaata 


atgtggcatg 


ttttactttt 


18C 


ttgtttcaga 


acttttggga 


acttatttgc 


aaagaagtcc 


ccgccataaa 


gatctataat 


240 


ct tttcaaca 


acctatttcg 


gaaaatgcat 


gatagggccg 


tgaaaaacat 


tatgttctaa 


300 


gacaaaggcc 


taatattatc 


atgagcagcc 


tagagtgatg 


gagagaacac 


taaatgctga 


360 




in Hoc ly i 


i 

UdlldltcclU 


tggccatgtg accttcaatg 


ga t gccagct 


/on 

H <L U 


ttccatgagg 


cttcaactcc 
i 


tcattaacga 


atgagcaaaa 


taatacttac 


ctcaacttct 


480 


■^"tctagggct 


atsgagaaaa 


uSotu t t toy 


dady aa tgra 


atattttaag 


agagcatatt 


540 


gttctttatt 


gccataataa 


aagtaatcat 


aatctacatt 


atgaggatca 


ccttggtata 


60C 


gtattaagce 


tgacactgag 


aaacaqgcga 


tgagagtttc 


agttatgcct 


tctgagttt 


659 


<210> 17 

<:il> 333 

<212> DNA 

<213> Homo sapiens 


i 


■ 




i 

• 


i 


<4CC> 17 
gaactgctcc 


ttgcttcctt 


gctctatgct 


ctatgacctc 


atttttgtac 


cttgtaatgt 


6C 


ctatctccag 


agggccactc 


aggggcatag 


gattcttttc 


gtgcttttct 


gctctgtgct 


i o n 


gtcaggtctt 


cttagcatca 


gccctcatgt 


tgcctgtgaa 


ttggcaattg 


ttacacagga 


180 


ccgagatctt 


agagatttgg 


tacacacaga 


ct gttgaagt 


gttgagtatg 


agagaaaaac 


240 


agaaaatacc 


ttgagtatga 


gagaagaaac 


agaaaatacc 


cttttgtctt 


tcccccttat 


300 


ttcctttggc 


tggttttaca 


gatttcctta 


art 






333 


<210> 16 

<211> 631 

<212> DNA 

<213> Homo sapiens 












<40C> IE 
caggccctgt 


cccct taccc 


tgcacgatgg 


acgcagaatc 


tgaccacccc 


tggtcccagc 


6C 


caccatcgga 


gtctacctgc 


gccccttccc 


gctcagtgca 


gctgcctttg 


tgcttttgta 


12C 


ctctgggacc 


ctcttgctca 


gagcaaaagc 


cagtgttctt 


acaaggcctc 


caggacccca 


18C 


cagat ctgtg 


agccggagcc 


caatctcaag 


cagccctgct 


ttggagagag 


acatgtgtgc 


240 


aagagccctg 


gggtccctgg 


tggaggaggg 


cagccacctc 


ggacctccga 


cccagcccgg 


300 


cctcctgagg 


atggaagtct 


cagagggaga 


ccagcgggca 


ggtagagcgg 


tcgcaagctg 


360 


accttgctga 


gtccccagtt 


cctgcacaca 


gagttgtgag 


caatactagg 


gttttgtgtg 


420 


aagccactaa 


gcttgggaag 


ccggcagcac 


ctgatgtatt 


gcacacttag 


ctgcttagtt 


480 
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tgtgttttat atatatgaag attggagtgg tgaaagccat cctcccattg tgtttggtca 
ttgccatttc agtccccaga accacactta aaggctctct ggaccagaga aaattcagtt 
aagtatgaag tggctacgcc agcccagaac ttgattttat tgacctgaag taaaagcctc 



600 
631 



atttttcagt ccccaccctg tcctctagaa ttacagctcc tcaagggcag ggacttgact 540 
tcgctccctg atgagtcccc agcacctaaa ctggtgtttg accagtgact gaggcacttg 
gtagatattt agcttatttg agtattaact g 

<210> 19 

<211> 611 

<212> DNA 

<213> Homo sapiens 

tca^ctcaca taaagtacaa ccaagcattc tcagaaagtt ctttgtgatg tgcgcattca 60 

actcacagat ttgaatattc cttttgagag agcagttttt agtcagtgtt tttgtagtac 120 

i 

ctgcaagtgg atatttggag cgatttgagg cctaagatgg aaaaggaaat atcttcacat 180 
'aaaaactaga cagaagcatt ctcagaaact gctttgtgat gtatacattc aactcacaga 240 
cttgaaactt tcttttgata gactagtgtt gaaacaccct ttttgtagaa tctgcaagtg 
ftcatgtgga gcactttgtt gcctattgtg gaaaaagtac atatcttcac ataaaaacta 
gacagaagca ttctcagaaa ctcctttgtg atgtgtgtgt tcaattcaca gagttgaacc 
tttcttttgg tagagctgtt ttgaaacaca tcttttgtag aatctgctta tggatatagg 
aagctctttc aggaattggt ggtaaaaggg atatcttcac atacaaacta gacagaagca 
ttctcagaaa ctgctttgtg atgtgtgcat tcaactcaca gagttgaaca tttcctttcg 
agagagcagt t 



300 
360 
420 
480 
540 
600 
611 



60 



<210> 20 
<211> 250 
<212> DNA 
<213> Homo sapiens 

acagatgaga aaatgtagaa cactccttat aaaagaaaat ataggtaacc taactcattt 
tcaagcgttg acaattcttt ttgaatgctt taccactgat gatctgtgat ctctgtgtgg 120 
tacaagattt tcaaggtcgc tccttgctgt ggtctggata tatatacggt ccccaccaaa 180 
ctcatgctga aatttgatct cattgaggta gtgttggggg ttggggccta atgggaggag 240 
ttcacgtcat 

<210> 21 

<211> "703 

<212> DNA 

<213> Homo sapiens 



25C 



60 
120 
180 
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acttagtact 


tttctaaaca 


attaaagacg 


tggtccccca 


cctccattaa 


aagatacaag 


240 


gatcaataag 


aatattgaaa 


cacgtcqatg 


aaaaaaaaat 


tacaggtact 


atttttcagt 


30C 


gctttactat 


atgcctggcc 


cagtattaca 


tattttatag 


atgtagttgc 


cccaaaaccc 


360 


tgaatattaa 


ctgctatatt 


tcctattttt 


atttttcaaa 


tgagataatt 


gaaccttaaa 


420 


aaaacccaac 


taattttccc 


aaacccaaaa 


gacagaaaaa 


gccagogttt 


aaactcagct 


480 


ttccaactgc 


aaaccactgc 


cttatctggt 


atatctgcct 


tggcccagat 


agtgaccatc 


540 


acaggtctca 


gagtccattc 


aaagataaat 


atgtatttgg 


atttaaaggt 


caattcattc 


600 


acttcatt ga 


caagaaaata 


gaagcccaga 


aataataaga 


tacccggtgg 


aaagagcacc 


660 


aattacacca 


ccagccatct 


tgagcCccag 


tcctgagtgt 


aca 




703 



I 

<^10> 22 

<211> 436 

<212> DNA 

<213> Home sapiens 

<400> 22 



ccctgacgct 


cagccctaaa 


tcaccaccaa 


cagcacactc 


atggccagtc 


tcttggttga 


60 


actttgeatg 


gtgccacctt 


tgargecett 


tagtgaccct 


cgtgctcttc 


aaatgagaga 


120 


aatatcattg 


tctgctgttg 


ccatagtccc 


ttcttcccca 


ggcagaggee 


gaagactgag 


180 


gggctcacca 


gccagcctca 


aaaggctttg 


gtccatgaag 


cccccacaca 


cttcctgtcc 


240 


grtcccattc 


actccaggct 


ctgggccccc 


agatcactta 


caatggcett 


ttcccgccgc 


300 


ttcctggcgt 


geeggatget 


tcgcgttctg 


tctgaacacc 


ggcctctgct 


ctcacatctg 


360 


tcagtgaaca 


agcaaagcac 


aggcactcac 


tetegggaga 


taccatgggg 


gtgggggcgg 


420 


atctcctcca 


ggaege 










436 


<210> 23 

<211> 675 

<212> DNA 

<213> Homo sapiens 












<400> 23 
aaaacagacc 


aaaaaa ctga 


aggactttta 


cagcactcat 


ttccagccag 


aggaaactag 


60 


aaacgtttgg 


tggaagaggt 


gtcctttgag 


ctggcccttg 


aggactctaa 


taggggatga 


120 


ataactgtag 


aaagctggat 


tattccagga 


ggcagaaggc 


aegggggcaa 


aaacatagag 


180 


gtagcagagc 


ctacgttttg 


caaaggaaga 


atgatcagta 


atctattttg gtgacagect 


240 


agaaaaaata 


tggtggagtg 


gtgggaaaaa 


tgggttggaa 


ttaggttgga 


accaaatggt 


300 


aacacacagg 


tetgeaatgt 


gactttaaga 


agtttagaat 


atttgatagg 


taccattgac 


360 


ctactgaaaa 


gcatttgagg 


aagaagggct 


taatcaaaac 


catgetttag 


tgtgaacaaa 


420 


caaacaataa 


tcagggatat 


gtgacaacaa 


atatttgata 


aaatctaatg 


tcaggaaata 


480 


rtrtt nttnt 


flarat r.agg? 


ca^aact agt 


annrt n+- +- rr a 
— 


agttticSv cc 


cctggaagac; 


54 0 
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ataataagaa aaataaaata' ataaattata ataatagcca acctttgtta aactcatatt ' 600 
atgcaccagg ctctgtctcc -aagttactta taataacaat cgagtattca ctctgtgagt r 660 

675 

ccaggtttgc tgcaa 

<210> 24 

<211> 682 

<212> DNA 

<213> Homo sapiens 

i 

tttttgttac atgtgagtgt gcacatgcac gtgtgcatga gactatgggt ttaatttctt 60 
cagataattc tctatgtaca- tggaagtgca aaagcccaag agtgaagaac acaaactgtg 120 
aagtcatcgc ttagaagata tgacacataa ttattaagct acagtactta agagtgagat 180 
aatggcacaa gaatagacac ataaaaccta tggaaacgta acaaggagtc cagaaataca 
gtccagaatt ttgacattgt aggtcatagg aaaaagtcga atgcttccat aaatcatgct 
ggaaaaacta gtatccatat ttataaataa aatgaaattc aactgctacc tcacacaaaa 
attcgaacac ccccattccc aatcaatcca gctggattat agatattcat aatttaagtc 
aaacaattat agaagaaata cagaaagcta aagatatgat atcacatgtt atggtataat 
ttgttaacca acatacacaa tgtaaactgt aaaggaaaag actcataaat caatgtcttt 
caaaattaag aatgactggt aaacaaatga tcatggacag atccccgaaa caagcagcac 
aaggatggga gatatttgca agatggagga atgatataca ggatatacag caatggagga 
atgatatata ggattacagc aa 

<210> 25 

<211> 676 

<212> DNA 

<213> Homo sapiens 



240 
300 
360 
420 
480 
540 
600 
660 
682 



60 
120 
180 



agactataga taaataaaag gcaatactta gagcaaaata taatccccta aatatttttc 
ttggattttg atatcttgtc catattgaag agatgcccta gaaacatata gcttctctcc 
taactttacc atgtcccagg aggaaatatt cctaatgttc tgttcaaatt ttccgtcctt 

tttaagtcag ccatttttgt tataactcaa aatgttatat ttaatatata ccagctgtat 240 

aagagtaacc ttgaatttag gatatgatag actaaaacga aaagctttta tcacagcttc 300 

ctatatacat tttcatcaac tcatatggta cacatctggg cctttgatag ctatgtgtgt 360 

aaaaaaatcc ctgttatctt caaaattaat tttaaatctt gtgtttttct ctttttcagt 420 

cacttaaaag gataaatatt aatggacata atcatgaaac tatctgtgaa agtcatttga 480 

agatagtgat aaaggcgtat tgacagaatc tacatttgat acattgaaaa aaatcattga 540 

aaaagaaggc agaaataaat gaacaatgat tgaataccag taaacttggt gctttgcaca 600 
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ctgcctttga tttcattctc ccaaaatatc tgggaaatag atattatttg tcatttgcag 
atgagaaaac taaggc 



<210> 26 

<::i:> 594 

<212> DNA 

<213> Homo sapiens 

<400> 26 

ttgaatagat ttctagtagt gaaattgctg agctgtgtgg taaacgcatg tttaattttt 



ggt 



660 
676 



60 
120 



300 
360 
420 
480 
540 
594 



aaagaaaatg caaaactttc taaagtcatc agatcagacc attttacatt ctcaccagca 

atgtctgacg gttccaggtt ttttgtcttt tattatagcc attctatttc atgtgtactg 180 

i 

ttatctcatt atggttttaa tttgtatttt ctattagttt ttctgttgct gtgtaacaaa 240 
ttaccacaaa catagcagct taaaacaaca ttctttttat tcacagtttc catgggttag 
gaatctgatt ataggttaac tagggtctct gtacagggtc tcactgggct gaaattaaac 
ttgcatggga ctgcagtctc atttgaggag ttcctcctcc aggctcactg gttgttgaca 
gaaatcaatt ccttgatttt gtagcacaga agtctccatt ttctttttgg ctatcagcta 
gggactgctc ttagcttcta caggccaccc tagaggggtc cttgccttgt ggctccttcc 
agaccaagtt caccacctgg ttggttgcaa aagaatcctt ctcactttta ttct 

<210> 27 

<211> 415 

<212> DNA 

<2i3> Homo sapiens 

<400> 27 

ttagttatat tagaaatacc taaatctaac tcactaacaa acttacatca tataaattgt 60 

120 
180 
240 
300 
360 
415 



tttgtttcag atggattatt tggtataaat tttaaaatca atcaattaag atgtcttgaa 

agttgtactc tagtcaaaat attatactac gtagatacta tggaggaaac agagagggct 

gtttaacaca tggccgcctg catttattaa gatgggaatg aatcactggg aaactgcaga 

gactggaaag gaggaceggt aacacaagat agcccttcag caaataagag gacaagggtg 

ecaattgaga tgttggctag gattaaggtt aaaatggatg ggtatatatg gtcacaactg 

gattttcagg aatacttgta atcacaaaca ggcaatatct tccacttctc ttaac 

<2I0> 28 

<211> 51C 

<212> DNA 

<213> Homo sapiens 

<40C> 28 „ cn 

aaatgtgggc agaggcggat gtgtactggt ttggagcaga ggtttttacg cccagcacat 60 



atgccag gtcttttccc tttgccatga gactggtaat gtttcggcta ataagggctc 120 



catcagcatg gttaccagag tgaagctggg gagttgtttg gaaaaattcc tgaattagca 



180 
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240 
300 
360 
420 
480 
510 



gatctgtaca tctctgggct gaggpttggg aacttatagt tttagaaaat tccccaggga , 

aagtgtacag acatctgcaa tttacttgga agtggacagg aaaaagagat gtactgatgg 

i 

atgaatagag ggacagataa ataacaagac aagatat^aca ggttggagca ctccttatct 
gaaatgcttg ggatcagaag tgttttatat tttaattttt ttttattttg ggatacttgc 
attatactta ctagttgagc atcccaaatc ctaaaattca aaatcccaaa tgctccaatg 
agcagttcct ttgagcgtta cgttggcatg 

<210> 29 
<211> 531 
<212> DNA 
<213> Homo* sapiens 

i 

ttatagcttc taaaaaattt ttatttaaat gtttataaac agaaaaatta aagactaaaa 
aagacctaac tcaaattttc tttttaagta ttttatgttt ttaaaaggag tgactggtat 120 
aaaacaccag aagagctctt aatgtttaat gatgagattt aagcaattgg tgga'aattgg 180 
gagcagcagc tcgatagctt caaaggcctt ctcaaacctc cacagcttag gcttctatta 
atatctctgc ttggctttgg gagacagaag gtgaagaaac cataaacatt ta'gagttgat 
aggggtatag agaagaaaac aggattaata ggagatacta taaccctgag aatccaggta 
tggtgggatc tcagctccaa gttgacacag gaacacagtt ctccacaacc aagctatgga 
caaatcttaa gacttcagag acctgagcaa gcggaagtta tcttagcagt gactgtgtcc 
aacactttcc catggtacat ggtctcctta gcagtggatc tggtaagtga c 

<210> 30 
<211> 600 
<212> DNA 
<213> Homo sapiens 

cgtagtcatt tttttagttt gatgtagcaa atgattgaaa ataatctaaa tgctgatcaa 
caaggaactg gtgcaatata gtacataaca tttacacaat gaaattttat gcaaccagta 
aagaataaaa tagatctata tgttctaata aggtagatct atatgtgcta attctaaaag 
atatattaag tgagaaagtc aataggcaga acagtgtaca gagtatgctc tcatttgttt 240 
taaaaataag ggtatagatg catatatatg tacatatata tactttctat atatgcataa 
aactaattgg ctcatttaac tgaaaagttg agggttgagt tgtccttcag actatgtcca 
ggggctcaca ggatgttact agaaactgct cctcactctg tagcttgact gcacttttct 420 
ctgtgttggc ttcattgtca gcttcttcca tgccatggca gctccagact ttcacagtta 480 
ctgcagttca tggcagacac tattgatctc actgttcctt tattaaatat aacagaggat 540 
ttccagtctt gtttgagtta tttgcccatc ctgtggatcc ctcactgtga atggagggat 600 



60 



240 
300 
360 
420 
480 
531 



60 
120 
180 



300 
360 
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<210> 31 

<211> 412 

<212> DNA 

<213> Homo sapiens i , r 

<400> 31 « 



cgaggcaggg 


ctctgagcgg 


gtcattgtaa 


ggectaaatt 


aattggtggc 


ggtgggaagg 


6C 


aagatgtgtg 


agggtccaca 


gtgctggcag 


gacctggctt 


acaggcacga 


gctattaagt 


120 


ggcatatggg 


ggagggtcag 


ggttttttta 


ggagcctgtt 


ggatactcaa 


gtggaattgc 


180 


ctagtggaca 


gttgtaactg tgactt^agaa tcacctttga ctttttgttc tgtcttcccc 


240 


atccattcca 


ctggctgctg aatttgatca tcttttttac cttagtgcag tctctctgac 


300 


atggaacttc 


ttttctgttc 


net t carrot 


rrt-nxa CSCS 


r" +• rrt +• ntr-r«» 



paf CB3.CC t 




gcatatctgt 


gtgtatgaag 


gagcactatt 


ttatgettet 


tt cege t ctg 


cc 


412 


<210> 32 

<2il> 633 

<212> DNA 

<213> Homo sapiens 












<40C> 32 
tatcaaggtt 


actctgtctg 


tttattttac 


gctctaagcc 


accatttggt 


aa 1 cttataaa 


. 60 


acctctgaga 


cgcagtctta 


tcacatgaag 


gataacatgt 


cacactcacc 


eggtgaagee 


120 


tagattgaca 


tcaaactctg agcaaagtag aacctttggg 


attcagagee 


tctgat tcag 


160 


atgccagtta 


ctcagatgtt 


agctttgaag 


agctctttcc 


ccacccacag 


cctgagcaaa 


240 


gctccatcaa 


aacgaggttg 


get tcaaccc 


cttccaaacc 


aga t taggtt 


t caeggt caa 


3DC 


cactggctgc 


tgggagctga 


gcaagatggt 


ageggegcag 


gtagcagagg 


agaattcatg 


360 


gtgtctatgc 


agcctgcctt 


tctccctgtg 


tgttttgcct 


tcccttgtgt 


catcttagtt 


42C 


ttttggtttg 


tctttcctgt 


cccacaatgt 


gtgaatttca 


tgaacacgta 


tgctttggcc 


4 80 


aacgatgtat 


tgtaaatacg 


cagagcagtg 


gctggcatga 


ggtcagtgct 


ctaatgtttg 


54 0 


gcgaattgta 


ttgaatctgg 


tttcatgeta 


tctgattctt 


tccaccaaag 


cctcctactg 


600 


ggttattggg 


aggagcttgt 


catagtgggg 


tea 






633 


<:io> 23 

<211> 410 
<212> DNA 
<213> Homo sapiens 












<400> 33 
gaggggaagg 


tggctggagt 


acccctcccc 


aactcctccc 


egggggtaga 


aggectttte 


60 


tggcaatgtc 


tgcatccctc 


caagacccca 


gttcctccca 


ggtagctctt 


gctccacggc 


120 


tccagccccc 


atggagctct 


gtgagtgcaa 


ttatcccccc 


ttgtcctcac 

i 


agecatagag 


180 


gtggtgactg 


cttctcactt 


ttgctagtgt 


ctgggtgcct 


cacctgcctt 


atttgtttcc 


240 


ataacccttt 


ccacacctct 


aaaagctcta 


tgagtaaagt 


ttcctcacta 


caactatctg 


3CC 
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gggtgaatcc cttttcccct ccaggaatct aagtgtgcag tccatgaggt tagcctcgca 360 
gggctcccag cagggcggag aagtccagct cegaactctg gggtggggat 410 

<210> 34 

<211> 273 

<212> DNA 

<213> Homo sapiens 

<400> 34 

ggcccatgtg gggccttcac ttccgcctcc tggcctgtca ggtggaaaga ,acatgaaggc 60 

caagctcagc gtggcccacg gcttggctca agggttgcat cctggcctgg ctagggtgga 120 

tccagatcga ggcagtatat attcagttga accctgtatc tggcccagtt cagtacatcc 180 

. cccaaaatgt gggggacatg ttcctgggag gtgcacacag gtctgcttct gttcacctga 240 

attattgcaa tccaacagat ggggccttac ctg 273 

<21C> 35 

<211> 640 

<212> DNA 

<213> Home sapiens 



<400> 35 

aaaactgttc taaaagtaca gtacatatat tcataaaaaa attaatgtca atatcctcaa 
attatgtcac tattcactag gaaaagtatt tagaaaatat gataaaaatg tgacatttac 
attagtttct aatgcataaa acacctacca gtaaatctat caaaagcaat gcaatatctt 
tatgeagaaa atcagagatt atttataaga aaacatttat gtgatatcat atacatgaat 
tgaatgactt aatataagaa aaatgttgag ttttttcaaa ttgatctatc agtttagtga 
aattctagta aaacaaaaag tcaacagagg tgtggttttt gtttacatgt gagtgtgcac 
atgcacgtgt gcatgagact atgggtttaa tttcttcaga taattctcta tgtacatgga 
agtgcaaaag cccaagagtg aagaacacaa actgtgaagt categcttag aagatatgac 480 
acataattat taagctacag tacttaagag tgagataatg gcacaagaat agacacataa 
aacctatgga aacgtaacaa ggagtccaga aatacagtcc agaattttga cattgtaggt 
cataggaaaa agtcgaatgc ttccataaat catgctggaa 

<210> 36 

<211> 462 

<212> DNA 

<213> Homo sapiens 

<400> 36 

acccccattt tgggactcac ctgccctgca tcaagggtac atgcacaaaa aatttcgcag 
agataatttt aatagtgata gccccaaact gcaacatcca tcctcagtag aatgaattca 
gttattgtcc agatattgaa atgetatata gcaatgagaa agagggaact attgetacat 
tcagttattg tccagatatt gaaatgetat atagcaatga gaaagaggga actattgeta 



60 
120 
180 
240 
300 
360 
420 



540 
600 
640 



60 
120 
180 
240 
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cataccacca catagctaga tctccagaca tgttgaaaac agcaaaccac cccaaaagag 

catgcgattc tgcttatgtg taactcagaa agaggcaaaa ctaatccatg »gagattaatc 

agactacctg ttgcctttaa ggtggatatt gaccgggaaa agacatgatg aaggtttttg 

ggatctggtc atattcatag tctgatctct gtagtagtta ca 



300 
360 
420 
462 



<210> 37 

<:n> 371 

<212> DNA 

<213> Homo sapiens 

<400> 37 

Lc^yycaaag tgcctct"* 



» f rrnnt-/-faaf arrantaast rannatrtta 60 

W^WJW^W. S 



acttcagatt tcttaaaaat tttctctgct actgccagaa attgttcaag tctaaaacaa 
taacaccagc aacaacttta tttaccatat aggtgatctt tccaggctga acgcagttta 
ctttctaaaa attattacag tattgaataa cgcaagagtt ttaagatctt attatttaaa 
aaaaaatgtt ttctacaatt cccaattgaa agagccagcc aggtaaaaat tcaatcaagg 
aaaacaaagc cttaaaaaca cagagatgaa tgatatttga attaaataat tgtatcctaa 
atgcatagca t 

<210> 36 

<::ll> 652 

<212> DNA 

<2I3> Homo sapiens 

<40C> 38 

agaaaaaaaq agacaagcca aggcaaaaag ggggagaaac agagaaacag taggcggagt 
ggtgtgctga gtgcagcaca gtgttgaagc cacctaagtc gtgccaggtg tcacttagtg 
ccagccatca tccgccatct actctgtctg gattatgtge acagacaggc aaagggctca 
gccctcccct ctggggctct tccagactca tgagcaaata acctagccat ccctgcactg 
caaattaaaa cgggtcgcca gccctttgac atttatacag cttgaccgaa gataaataaa 
ctctcctgtt cgtttaagga aaggccttca aaccccagag cccttggaag agtgcttctt 
ccttccactt agagaaattg actctccctc tgcgcccttg gtgcctggcc cgggggacag 
gccgagggca atgcccagac tactcctgtc cgtgtgcggc gcccataccc tccttgccac 
tgtcctgtct gtgctccaaa tattaagagg atgccccatc acctgggagg acgtgcctct 
cccctccagc tccgcgtggc agtattctgc acagagctag caactcctca gtacaacagg 
cgcttgcagc gaaaccacag tccctgcact gtacaggagg cccctgtgca ca 



120 
180 
24C 
300 
360 
371 



60 
120 
18C 
24C 
300 
360 
42C 
480 
540 
600 
652 



<210> 39 

<211> 502 

<212> DNA 

<?13> Homo sapiens 
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<400> 39 - ,. , ■ 

ataagggata ctcgacccat' agtgatcttt aaatttgatc acctgataaa attgggatta 60 

ctgggatctc tactgtaaag ttaccaitttt tctctttgta actaataagt atcaaagggg, r 120 

atatactttg agattatgtg agtatcactt ttctcgccac gcttttgccc actcatttca 

gcatccattg atttttgcct aaagcactta ctactctggt gtttgcctat ttccatcatc 

ccttctacat ttaatgatca gaattctacc gtaaagaagt gctttcccca ctcttcaatt 

tatttatgta attatttact catgcatgcc agtgtggact tccggatact gattttttat 36C 

tctatgcgtt gtaatgcatt actatcatta tttattttgt tgcccagctt ggcccagatt 420 

tggccactga gggctccttc aggctggttc ctatgtcctt ctggcatgcc cttcctcttc 480 
i 

cccccagcca agtaatttaa tt 



180 
240 
300 



502 



300 

360 



<210> 40' 

<211> 592 

<212> DNA , 

<213> Homo sapiens 

<400> 40 

gagggctcag aagacaaaaa gatctgg^aa agttaggaac ttcccagaga cttgttgaat 60 

i 

ggcttttacc aaaatgctga ttgtgatatg gacaataagg tccaggctga ggtggtctca 120 

getggagatg agaaaactta ttgggaaact agagtaaagg tcactcttgc tatgcaaaga 180 

gactggcagc atttttgccc ctgccctaga gatctgtggg aactttgaaa ctgagcgtga 240 
tgatttagtg tattctggtg gaagaaattt cttaagtgtc aaagcatttg agaggaagca 
gagcatsaae gtttggaaaa acttgcagcc taaaaatgtg ataaaaaaga aaaccccatt 

ttctgcgggg aaattcaagc cagctacaga aattttgcat gagcaacaag gagccaaatg 420 

ttaatcacca agacaatggg gaaaatgtct ccagggcatg gcagagacct ttacagcagc 480 

ccctcccatc acaggccaga ggcctagtag aaaatattgg ttgtgtgggc tgggccccgg 540 

gccctcctgc tatatgcagc ctaagcattt ttgccctgca tcccacctgc' tg 592 

<210> 41 

<211> 386 

<212> DNA 

<213> Homo sapiens 

<400> 41 

cccttgcctg cttaaaaccc tccaggggct gccggttgct ctgagaatcc agtacaggtc 60 

cctgcctggg gaaccacaag gctctgcctg atctggccct gcctgctgtc tctcctgtca 120 

ctctgggccc cacctgtaaa gggtgctttt tggttcctct gtgtcctttt cacattctgt 180 

tccctcttcc tacacactgt tccctctgcc tgctctccct tcttctcctt cttcccatga 240 

atttggactg cctgcttgtc cttcagaatc tttgttgccc tacaccttca agttgttgct 300 

caaatgttac cttttcattg aaatgatctc tgattttctt tattattatt atcattattt 360 
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ttttgagaca tggtctcact ctctcc it 386 

<210> 42 ' ' - r 

<211> 215 

<212> DNA ' 

<213> Heine sapiens 



<400> 42 
cccttggata 


taagcactct 


ctgcctggac 


acacccgctc 


cttctagtga 


ccctgacatt 


60 


cccctctctg 


accggtcagt 


ctgcatgtta 


cctcttctct 


ccctggacag 


cctgcccacc 


120 


tggctggccc 


ttcacgtggt 


ctcaggtccc 


accttctgtc 


attcccagtg 


gcattcaggc 


18C 


tttggatgca 


ctatagggtg 

i 


gctatctgtg 


cactg 






215 


<210> 43 

<211> 644 

<212> DNA 

<213> Komo sapiens 


• 










<400> 43 
actgtttcta 


cataaaaata 


gcttctgtgt 


tgtcaaagca ccatgctttg 


i 

acaagcaaca 


6C 


aaaacatttt 


cagaaacctc 


tttcaaataa 


ttct gt t t ca 


caaggcaaca 


gaattataaa 


120 


giceactaat 


gctgccacca 


ttttattcaa 


tgttcccttt 


tcctgtgtct 


tttttatgac 


180 


ctgtctgggc 


attatctatc 


ttagttggtc 


atgcaatagc 


atatgtattc 


accttaacag 


240 


actaacttgg 


agggttttta 


ttttctctct 


ttcaacatgt 


acatttcact 


gatgaccatg 


300 


ttgcctctaa 


actgctagga 


gctcaggtga 


aaagagagag 


ttatgagata 


cagatttctg 


360 


agaggtgacc 


ggcaagggtt 


aattgaaatt 


tttaaaatga 


tcaagggaag 


taggttatgt 


420 


atcaecaaac 


atattgtttt 


tccaataaca 


aatgtcacat 


ttaagaacaa 


caaaatgaga 


480 


taaccctaag 


cattctttgt 


atctattcac 


ttctctcttc 


aaagtaatca 


gaattaagta 


540 


atgtgaggtc 


tccagtagct 


catgtagtag 


attataacta 


gtccatctac 


aatataaaac 


600 


ctaaaggata 


aaatccaacc 


acaaagtgat 


acaggactgc 


tagg 




644 


<210> 44 

<211> 569 

<222> DNA 

<213> Horr.c sapiens 












<400> 44 
agctgagacg 


tgccttgcac 


tccagcctgg 


gcaacaagag 


tgaaactcca 


tctcaaaaaa 


60 


aaaaaaaaaa 


agaagagaag 


ctttttctgt 


attttctacc 


aaaaagattg 


catctttctt 


120 


ttttgttgct 


taatggattt 


catatataac 


ctgaccattg 


tataaatttg 


ggtctggcca 


180 


cgttcaaatg 


taaatacaat 


ttaaaatatt 


aattccattt 


ttaagctaat 


accagaaata 


240 


cttatagata 


ctcagtaatc 


tgtatggtca 


tattttatgg 


aagggtaaat 


gtacattgat 


300 


lCCClCCo lC 












3 60 
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300 
360 



tatagtaggc agaagcagta gaatgagtaa gacagcttcc gatccatttg tttagatact 420 

tctgaaacca ctgctcattt acatgtttct ctttaaattt ctggagataa atcagatgta 480 

tatatttgaa ataccttttc tgaaaataat tttctagttt aataattata attataaatg 540 

gcattgctgt gtaacgtagt gctcctgag 569 

<210> 45 

<211> 469 

<2I2> DNA 

<213> Homo sapiens 

<400> 45 

tcatatttag agaattttca atcaaatgat tctgtcaatt cctaaatatg ctgatagcaa 60 

i 

caaagaaaca gatgtttggt tttattccat tgccagtgat atgggaaaaa aaagctatta 120 
ataagcataa attctactaa agttgaaaga catggaatat tcatataaat ggagtacatt 180 
ttaccacttt ttatactcaa gaaaataaca tgaaaaataa ctgtacaggg tactaggctt 240 
aatacccaga tagtgaaata atctgcacaa caaactccca tgacacaaat ttacctctgc 
aacgaacctg cacatgcacc ccaaacttaa aataaaaatt aaaaaagaaa aaaatagtta 
tatagtaaag aaaaagtagt aagtgtcagc gggagacttc aaaattatga acaaagtaaa 420 
agacgaacga gggtggggtg tcagatctaa ataaaagaaa tacaaaaaa^ 469 

<210> 46 

<211> 654 

<212> DNA 

<213> Homo sapiens 

<400> 46 

qcaacactac aaaaacagac caaaaaactg aaggactttt acagcactca tttccagcca 60 
gaggaaacta gaaacgtttg gtggaagagg tgtcctttga gctggccctt gaggactcta 120 
ataggggatg aataactgta gaaagctgga ttattccagg aggcagaagg cacgggggca 180 
aeaacataga ggtaggagag cctacgtttt gcaaaggaag aatgatcagt aatctatttt 240 
ggtgacagcc tagaaaaaat atggtggagt ggtgggaaaa atgggttgga attaggttgg 
aaccaaatgg taacacacag gtctgcaatg tgactttaag aagtttagaa tatttgatag 
gtaccattga cctactgaaa agcatttgag gaagaagggc ttaatcaaaa ccatgcttta 
gtgtgaacaa acaaacaata atcagggata tgtgacaaca aatatttgat aaaatctaat 
gtcaggaaat attcttgttg taacataagg agaaaactag taggctgttg aagtttgatc 540 
ccctggaaga aataataaga aaaataaaat aataaattat aataatagcc aacctttgtt 600 
aaactcatat tatgcaccag gctctgtctc caagttcctt ataataacaa tcga 654 

<210> 47 

<211> 626 

<212> DNA 

<213> Homo sapiens 



300 
360 
420 
480 



19 

BNSDOCID *WC 0166751A2J. > 



WO 01/66751 



PCT/tSOl/07370 



<4CC> 47 

caatatattt ttccatcata caaacaaaag acccttgact ccacactctt tacattatct 60 

i , f 

tcagtggctg ccttatttct tcacatcact tcatagggaa ataaaaataa aataaaataa 120 

aaatggaaaa aaatctcttc aaataattat ttttggtagc cttcacattt tctttcaaac 18C 

ttcattccta tgaggtcttt atcctcagca aggaagcaaa gctattcaaa agtcatcaat 240 

aattaattac aaaacctcat tttatcccat ctagtagtag catttaaccc agctgattat 300 

aaattccttc ttccatggtt tctttapttg gacttctggg cacCacactc tcttggatct 360 

tattctgcct ccctgccttg tcttcttcat atctgttatg cattttctgc attcacccag 420 

qctctactct tttgagtgcc cttggactca attrr.tnfar »tttctccat ctatttcctt 4 SO 

taacggcatc tatatactga tgactcagaa gggtaaatct ccagatattc ctctgaaatc 540 

tgggatctat catctctact tggatgagtt gggtactcca catcctcact ggaatctcct 600 

cctgcagaga ttattctaca cacagg ( 626 

<210> 46 

<211> 606 , ' 

<212> DNA 

<213> Homo sapiens 

<400> 46 



ct tctgtctg 


gttttaatgt 


gaacatattt 


ccttttcaat 


cataggcctc 


atatagcccc 


6C 


aaatatacac 


ttgcagatac 


tacaaaaaaa 


actgtttcaa 


actgctctct 


cgaaaggaat 


120 


cttcaactct 


gtgagttgaa 


tgcacacatc 


acaaagcagt 


ttctgagaat 


gcttctgtct 


iec 


agtttgtatg 


tgaagatatc 


ccttttacca 


ccaattcctg 


aaagagcttc 


ctatatccat 


24C 


aagcagattc 


tacaaaagat 


gtgtttcaaa 


acagctctac 


caaaagaaag 


gttcaactct 


300 


gt gaattgaa 


cacacacatc 


acaaaggagt 


ttctgagaat 


gcttctgtct 


agtttttatg 


360 


tcaagatatg 


tactttttcc 


acaataggca 


acaaagtgct 


ccacatgaac 


acttgcagat 


420 


tctacaaaaa 


gggtgtttca 


acactagtct 


atcaaaagaa 


agtttcaagt 


ctgtgagttc 


48C 


aatgtataca 


tcacaaagca 


gtttctgaga 


atgcttctgg 


ctagttttta 


tgggaagata 


540 


tttccttttc 


catcttaggc 


ctcaatcgct 


caaatatcca 


cttgcaggta 


ctacaaaaac 


600 


actgac 












606 



<210> 49 

<211> 522 

<212> DNA 

<213> Homo sapiens 

<400> 49 

acttaacaaa accttcagcg tctgctcatc accacataat aaaacccaaa agttatcact 60 

aatccacctt cactcacctc cgttctgttt gtgctccaac attttttcta tttcttcaac 120 

raraatgggt gctttcatgt ctccctgcat ttgtatatgt tgattgttct gactgaaggc 180 
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240 

300 



420 
480 



ccctccctta cctttcattc atgctgggaa attcatgcta gctctactga aatcattttc 
cttacttcct tgagtagaat gaattggctc ttcatttgca cccccacaga acattttcta 
aatttaaaaa atagcactat ttgaaaactg agaaatggcg cccgatattc aggatacaca 360 
gcaatgcctg gaacagttac gatgagtaat tgtttaaatt taacaaacac tgatatagta 
cttatattca aggttctgtt gtaagtgttt tacaaagatc aactcattta atcttcatgg 

aaactcatga aataagtact attagtattc ccacctaata ga 522 

t 1 

<210> 50 
<211> 490 

<212> DNA 1 
<213> Homo sapiens 

<400> 50 . cn 

caatacatca ggtgctgccg gcttcccaag cttagtggct tcacacaaaa ccctagtatt 60 

gctcacaact ctgtgtgcag gaactgggga ctcagcaagg tcagcttgcg accgctctac 120 
ctgcccgctg gtctccctct gagacttcca tcctcaggag gccgggctgg gtcggaggtc 180 
cgaggtggct gccctcctcc accagggacc ccagggctct tgcacacatg tctctctcca 240 
aagcagggct gcttgagatt gggctccggc tcacagatct gtggggtcct ggaggccttg 
taagaacact ggcttttgct ctgagcaaga gggtcccaga gtacaaaagc acaaaggcag 
ctgcactgag cgggaagggg cgcaggtaga ctccgatggt ggctgggacc aggggtggtc 
agattctgcc tccatcctgc agggtaaggg gacagggcct gctgctagat ggggcttctg 480 
gcctgggacc 

<210> 51 
<211> 642 
<212> DNA 
<213> Homo sapiens 

ttgaaatcca aaagtagttt ttttttagtt ttctgtcaca acttcgttct tgggagtttg 
ctccttgcca actagaaact atgattttca agagaataca agccctctta acaatcagac 
aggattatta tatctctgtg tcgatgcgga ttgaagcccc acaaaagcat caatttttga 
cttcagttca agatatggaa cccctgcttt tctacttaag attttatttt tcttgaagaa 
cttctagaag ttctttttcg tgaagatttt attttgaaga acttctggaa cattcctatt 
tagctgtttt taggagagaa gccaactttc atttatttgg tgaaagaaga tgggctttaa 
acacatttca atttgaggat ggggtcctac tggaaatagt tttgcaagta gctatttaca 
aaatgtttca ttgtggtaat aaagagaaag ggagtgtgag gagaactggg ttcttgtctt 
ggctctctgc taactacctc tatggctttg ggcaagtcat tttatgtcta agccagcttt 
ctttcagtgc acctctggga agacaggggt ataagttatc ctactctcaa agatgcttga 



300 
360 
420 



490 



60 
120 
180 
240 
300 
360 
420 
480 
54 0 
600 
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420 
422 



gcccactggt gtattataca tcatgcaatt tattcaagaa gg 642 

<21C> 52 

<211> 422 

<212> 'DKA 

<213> Homo sapiens 

<400> 52 

acccagtaat ttgttttcaa aactgtgaca ttctcattct ataataccta aattcacagg 60 

acaaaaaata ccaaagggct gtgtgtgcat gtgtcctgga ttacttctgc agtgatttgg 120 

tgttctgctt ccctctgctg ggtaaaaatg gtacagcaaa atttctggaa aagaaaacaa 180 

ccaattacat acctgcaggt tttgcaggta cttgggggtg tggtgagcac gtgaatatgg 240 

i 

ccagggggtg tccctcagtc agagtgctct ctagcattcc tttccatcac tccatggcct 

i 

ctgaaatatt ttatctaaaa agagggccca ggcatccact tcgatctttg caaagtatgg 
caaaaggaga aacatccagt gattagattt aggatccaca ggagatcttc atttgacaca 
a a 

<210> 53 

<211> 529 

<:i2> DNA 

<213> Komo sapiens 

<4C0> 53 

attaaacaat atacactatc aaaaaaaaac cagatttgga aatgaaccaa aaaaaatact t>u 

tttagaaaag aaaeataata atcattgcag tttaaaagtc aacaagcatt tcagagagca 120 

gatcagaacc agctgaaaag aacattcagt ctacaaaatt ggccagagtg gcacagaggt 180 

gagcaggtgg agctgaagac agggcaatag agaggagtcc ccccaggagg atgtgctgcg 240 

gggtagttgt caagagggag ttaagaggct taccagaagg tgaagaaacc tcagattttg 300 

aaatggagca agttctgaac aaaataaata aaatgaattc cccacctgag agaaactaca 360 
gtgtgccaca gacagtcctg cttattgagg aagacactca tgtttgcttt gtggctttct . 420 

gtggccctta tctctcatgt agtgcatacc ctgaatgaga agccaggagg atagccctta 480 

gattggcttc tggagacaga atcttgactg tatatccrgg gtcctggtg 529 

<210> 54 

<211> 50C 

<212> DNA 

<213> Homo sapiens 

<400> 54 

ctacagtcac atcgtacgtt acagttttta caaaatactc ttatatacca tctgatttaa 

tgccaccaac aactgtacaa ggtgttgtca caatcactta gtgacagaca gggattgata 

tgatggctac aaaaaaaaag gcaataatga aacttaaact cagtcttctg atccaagctc 

tggggttttg ccatgaatca gcagctgcca gggaccaaaa ccagaggcag aggtagaaaa 



60 
120 
180 
240 
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gtaaacatga aataggcagg aactgtacac tgtgcagttt agagtcacac atcctcacac 300 

gtctgttaga gtaagaagtg caccagcacc tcttaaactt ttacatcaat tgtatcttca 360 

tggcagaagg cagcctttct gttaaatctg ggaatttatc agaaagagga caacccaagc 420 

ctcatttcag agagaagtct ggtatactct tagaaatcta tgtgactgtc acccctaagt 480 

atattatttt ttctctttca b0C 

<210> 55 

<211> 573 , 

<212> DNA 

<2I3> Homo sapiens 

agatggatag atagatagat; agacagatag atagaattag aaaatacata tctgtagtag 60 
ttttctctag gagggattgt gggacttttg tggggatttc cctttgctct tttgtttctg 120 
gacaatttct acactttttc atgtatattc ttaaccaaat tcagtttaag atttctgcaa 180 
gtctttctct ttttaagtaa ttcttttcct aatacgagaa attcacaatg ttcatggtat 
gtgtgtgtgt ctgtgtgtct gttgcatgtg tctgttgttt gtgtgtctgt tgtgtgtgtc 
tattgcatgt gtctgtatgt tgtgtgtgta cttgcttgga cccattggca ccaagctttc 
tgattcttct tcatcttccc cagcttcctc tcttcccaga aaatacacta gaaacttatc 
tttgagggaa gaaggcaagc ctattataac cttctgccca cattccctta tctaaacatg 
gttattggct actggttact tattacattg aacagtgagc actaatttat acattcaaaa 540 
cctgcatcct aagctctctt aaaaaacatg att 

<21C> 56 

<211> 625 

<212> DNA 

<213> Homo sapiens 



240 
300 
360 
420 
480 



60 



tattacattg aaaacaaaca tcttccttta agcttcttgt tccagctctc atcaaatcta 
ttttcttcca gagccaggct tctccaaaga attatctaca tatagtgtct tcttcacctt 120 

180 
240 
300 
360 
420 
480 



ttattcattt ctttatctca ctccaatatg gcttctgcac tcatcactct accaaaagtg 
tctttactga ggtcatcact gccctctatg ttatcagata caatgaaccc gtctttgtcc 
tcagcttact cctcccctca acagtcttca gcatagttta ctaagttctc cttcttaaaa 
cattctcctc tccctacctg catgaaccta tacactcagg gtttttctcc tacctctcta 
tcacctcctc atttgctggt tatttttctt ctacatgatc tcaaaaagag gaattctcag 
ggctccattc tgggttctct tctccgtctg gactgttcct ctacatgatt ttacccactc 
tcatgctttt aaatgccacc tacatgctga tggcatctaa atttgtattt ctagcctaga 540 
tgtctcttct gagttccaga tcagtatatt taactaccta cttgacagcc actgccatat 
tggaatactc ttgcacaaag gtgat 



600 
625 
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<210> 57 

<211> 37C 

<212> DNA 

<I13> Home' sapiens 



<400> 57 
ttcaccaata 


agtaccttct 


cttgttgctt 


ctttgggata 


tatcttttta 


cctctggctg 


60 


ctttaaagat 


tttttttttc 


tctgttgtat 


attctgtcct 


attgatt^gt 


actccatcta 


120 


tacacatgtt 


ggatcttttc 


actgtqccac 


gtttctgatg 


ccattattgt 


atttttcaac 


ieo 


gttttgttgt 


ggttaatctt 


tgtat tt cag 


tgtgcttagt 


ttctacttac 


ctgtttatta 


240 


aaaccctttc 


arcctgetag 


taaataactc 


t catgaattc 


ttaatttcag 


ttatgatttt 


300 


attatttatt ttaggtttgt 


tttttttttt 


tttttttttt 


tttgcctgtt 


tgtttgagat 


360 


ggagtctege 












370 


<21D> 58 

<:::> 461 

<212> DNA 

<213> Homo sapiens 








i 


i 


<40C> se 
at atgecaga 


ttccttctgc 


ccagctcccc 


accttttccc 


agttagtttc 


tcttatgaga 


60 


gtgctcacct 


caggtaatct 


gatttataaa 


cgtgacccat 


ggccacagtc 


gtgagtggtc 


120 


tgaggaacaa 


tcatagcaca 


ctgctctctc 


ctcccactcc 


etatgecatt 


gtattcatgc 


180 


accaacctaa 


taactaagag 


attoacctt t 


ccctgatgca 


geect agttt 


cegtet caag 


24C 


acgcttccca 


etttgetcag 


act ccagtaa 


aaaacacaga 


caagt aaggt 


gaaaattaaa 


300 


atgccatatg 


gtgagttgct 


aaat gctacc 


acacgaatat 


gcactaggca 


ctttgaaagc 


360 


acagaggaaa 


taaagcaaac 


teagect tga 


aqcgtqtgga 


gtttaaccag 


gtgaaageca 


420 


agtgaacagg 


cagggtaatc 


aagaaoaaaa 


cacatggacc 


t 




461 


<210> 59 

<:::> 645 

<212> DNA 

<213> Home sapiens 












<400> 5S 
taatttattt 


tcttattaag 


taactccata 


atctgttcat 


agtctacatt 


caggtatgtg 


60 


caaacatgag 


atattttgta 


ttccctctga 


cactgtaaaa 


gttttcagta 


gttctccaaa 


120 


tacccctttt 


ggttttgtgc 


ttttaaaata 


caccatctga 


catccttttg 


cagtatctca 


180 


gaaaatttca 


aagcgttatt 


cgaatccaga 


taccatatga 


ccgcacacct 


cagagagtct 


240 


accttcatgc 


ctctaatctc 


cttgaagtat 


tctatccata 


aatattttag 


aaatttagtt 


300 


attgaaattt 


agttattaaa 


atttatccta 


tactaggcac 


tgacatcctt 


aatctcaatg 


360 


acccattgta 


attatctttt 


agctctgaag 


ctccaacata 


acaaaacata 


tatttataaa 


420 
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ttagaattaa gaacagaaac taagaatcaa tctaaaatca cttcagtgat aatttttctg 48C 

acaattgcat cacaattctt tactattgtg gtttttaggc ttactacatc tttccataat 540 

gctgagtttt attttctgaa ttaagctcaa atatctgaga tgatatttat atatttttta 600 

tctttcatgg gagctagcgt agtgctgggc tctgaattta aatgc 645 

<210> 60 

<211> 662 

<212> DMA 

<213> Homo sapiens 

tcattttctt atgatttgcc ttagcttccc ctcctgtcta gtcctacctt ctaccatgtc 60 
itaagcatggg cacccttggt gatgctcccg tcttctgtgg caggactttc taaaagtttc 120 
cagtacaaac tccagactac aattactctc tgcaaacagc ctgtgtactt ttagactttc 
tgggatttct catcattttg attagccaaa aatctctttg aatttagaaa acaagctata 
cattcatata cttaaaaaat aacttaaggc ttagagtgga aggacagaag ctgagaaagg 
agaggatatc atcgtgcaat tagtgttcca tcttgaaagt gaaagcctcc atttatattt 
tgtgttggtt cccttttgta ttgatattag ggatactaag caattgtcac ctactttgca 
aatacttgtt acatgtgcct ttaaatttca tttcaggtat cttcagagac acagatgttt 
tacattttaa tgcggacaaa tctgttcatt tttcacttta agatttctgg ttggtgggtc 540 
atgctcatga ggccttttta ctccacaatt ttaaaagttt cctggattac cttctgaaat 
ttcatgggtc actctttcat atttagatat ttcatggtca gatatagatc tatgaggact 



tt 



<210> 61 

<211> 622 

<212> DNA 

<213> Homo sapiens 



180 
240 
300 
360 
420 
480 



600 
660 
662 



60 



acccttgcct tgtagacatc acatgctagc aggtgagaca aacaacaaac aataagtatt 
cccaataatg tctgctatac aaacggtaaa gtgttataaa aaaacaaaca aacaaaacac 120 
tggtgctggg aaggctggct ggaattgtaa aaagggtgcc actgagaagg tgatatctga 180 
gcagactaga agaaggtgag aaggtagatt gtgaggctgg agcacatcta ggggatggtg 
ttccgcacag agggaagagc tagtgcaaag gtccagagaa ggcgagagcc taggacgtat 
gagggagagc aaagaagcca gcctgtgtgc aggagccaac gcgagccagc gtagaggcac 360 
tgaagccggg gatggcatgg gggcggcgga aaggctgtgc cagtgactct gagtggtgtg 
ggaagctatg caggcttttg agcagaggag tgacatgaac tgatacttgg cttttatagt 
aatttaggtg atggtggctc agatcagggc agcagaagtg gaggtgggag aagcagttgg 



240 
300 



420 
480 
540 
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ttttgaacct aacctgtttc ctagtgcact agatgtggat gggagaaaaa gatgggagtc 600 
aaggatgaca ccaagagttc tg 622 

<210> 62 

<211> 644 

<212> DNA 

<213> Homo sapiens 

<400> 62 



aagtttgaag 


ctctggtagt 


ttacaattta 


tcagtgatag 


gaacaaaatg ttagcataaa 


60 


aactttggaa 


ggcattaaat 


ataatgggaa 


ttagagtttg 


attatgtcat 


gctaatttaa 


12C 


tgaaaatgaa 


ttagttttaa 


agagttttaa 


acataaggga 


aaatgtgtaa 


ctaatatgaa 


180* 


atcctgtatg 


tttatttgct 


tcactatggt 


acaattttta 


ctatgtattt 


gtatcccata 


240 


acatcacttt 


gtatgtcttc 


aatatacaaa 


ataaaattta 


tttaaaatga 


acatttgatg 


300 


agctctaatg 


cgcaaagacc 


tgcataaatt 


agtcagtact 


ctcatgacat 


tcatggctcc 


36C 


cagcttcagg 


tttgttctca 


attttcctca 


taatccttct 


gttaccatca 


tcagcaattt 


420 


ctcttatttc 


acttttcagt 


tatttcataa 


ctgatgcact 


atcctaaaac 


ctctgacaaa 


480 


tgtttccact 


aaaaccacac 


atacacacac 


acaaaacaga 


ttctgacact 


cacaatggtt 


540 


tattgactat 


tgtcttcaag 


cattagaaaa 


tacatacatg 


tactcagcat 


tgtgttcatg 


60C 


ttcacagtca 


ctgctgctcc 


ctcggtcttc 


atgtaagaac 


teat 




644 



<210> 63 

<211> 575 

<212> DNA 

<213> Komo sapiens 

<400> 63 



cctgggtccc 


accccagact 


actgagtcag 


gcagcatctc 


ttgacccagg 


aageggtact 


6C 


cttaataaat 


cacctgcagg 


tgattctttt 


cttctgcact 


t tgagttgag 


aaccactgct 


120 


ctaacaggtg 


aataaacatt 


aatataacaa 


attgeaatae 


agttgtaggg 


aaggaagata 


180 


aagctatgee 


accgatagaa 


atacatatag 


ggtagaattc 


attcatccat 


gcaacactta 


24C 


t gaagaccca 


ttgcatgtca 


ggcactattc 


taggcactaa 


tggcagaata 


gtgagccaag 


30C 


cagacaaggg 


cctcgtttca 


tggtggcggg 


gaggcagact 


aagtgaattt 


atagctgtga 


360 


attgtgataa 


gtgtctgaag 


gaagacacga 


aagccagtgt 


tatgggtaga 


tagcaaegge 


420 


caggagatgg 


gcttctcaga 


ggaggagttt 


actctgagga 


tggaagagtg 


agaagaaagt 


480 


cacctgtgtc 


cactcaaggg 


tgggcactgg 


gaagaactgt 


ccaaagagag 


ggagctcatt 


54C 


tgtgagagac 


ttgccacaag 


gaggaaaaga 


gcttg 






575 



<210> 64 

<211> 515 

<212> DNA 

<213> Komo sapiens 
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<400> 64 
tctggacctt 


cctgggctgg 


gctcagatga 


ggaatgtgtg 


tgtgtgtgtg 


tgtgtgtgtg 


60 


tgtgtgtgtg 


tgtgtgtgtg 


tgtgagagac 


agagagagag 


agagagagag 


agtcaggaag 


120 


tgggg ccggg 


gggcgggggg 


caggggttat 


ctaataaaat 


gagccaagca 


agttttgtgc 


180 


gtagcttgag 


cttctgtcct 


cctcccagat 


aacagacaag 


cttcctccca gctgcccttt 


240 


gtgggtaacg 


cttgttttgt gtctgccttg gggcctgaat 


caaacagagt ttgtttatgc 


300 


aggatgtaca 


aggtgtcaaa 


cccaaacctt 
i 


ggttgtgagg 


aagacggcct 


tcctgactgg 


360 


gccagctatc 


tccaatgact 


tgaataattg 


tccacaggct 


gagcagggca 


aacacttctg 


420 


aagatatata 


tgggccagac 


ttttgtaaga 


ttcattaatg 


tctcttggca 


actggcaggg 


480 


gaaagtatag 


aaaaatacat 


ctgagcaaga 


tgatg 






515 



<210> 65 

<211> 642 , 
<212> DNA 
<213> Homo sapiens 

claaggagtg ataattatat acataggcct gataattttg ggcaatatgg atttaagtgt 
gtttataata ttgatggttt gagatttttt ttttccaaca gtaaatagca atptgagaag 
gtggtgctct gaattgagtt gtttgcttgg cagatatggt agccgataca aatgtggcag 180 
caaatgaggg ctactgggta agaaaaaaag ttgagacaat caagcctgtg attccattaa 
agtagggaag agctacteag aagaggctta tagaatgagg gaattagaaa tatcaaaaga 
ttatacacct gtataacaac aaagagtaga aacaatgaga atgaggtgat cagaaatggg 
ttgacaaggc ttcatgctca gacagtaaat attgttctgt atgacttttt aggtggggct 
tttctaggtc ctgaagattt taggatatgt gtctggaaat aggtggataa agtacaatca 480 
aagaaaacat tggttgaagt aaaataaatc cagaatgaga cagttacatg gacagttaaa 
tatctcataa ttatgattga agttttagtg gagataaaag ctgagcaaca tacttctaaa 
tgagtaaggc taagtgactc aaaggagaat aggtgacttt ag 

<210> 66 
<211> 548 
<212> DNA 
<213> Homo sapiens 

accttccctc cttacaaggc catctcaatt attatatgga aattccattt tacagaggcc 
aatggtaact ttccagtata aacataacag aaagccttgg agacagtgtc aaactgctga 
cctgctgggc ctttcttatt cgctggatga atctgggact tcaaacaatc actgtgcctg 
aactaacgag ggggctgtaa acatgcctgc aagttctccc agctcccctt ttggggcctg 
aaaatttatc tcttcgcagt gagcggaaat attttcctta gctgggtccc ctgttttatg 



60 
120 



240 
300 
360 
420 



540 
600 
642 



60 
120 
180 
240 
300 
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cctttgattt 


acagaagctt 


ctcaacaaat 


aaatacaagt 


tgactgttag 


gtcacagcct 


360 


tttcgagagc 


tt tccaaaag 


ccttcaagag 


taagggagat 


aaactggaac 


•aatatttgga 


420 


aaataatccc 


agttgtttta 


tcactttcct 


gggggctgag 


acgctgattg 


gatcttggcc 


480 


cctcaccggc 


accctatgag 


gcagacaggg 


cttcattagc 


tgctttctgc 


atatagagag 


540 


cggagact 












548 



<210> 67 

<211> 673 

<212> DNA 

<213> Homo sapiens 



<4 00> 67 



cccatctaat 


aacagaatat 


tgaaaaggtc 


acagcagtac 


ggctgagttc 


tccaacctac 


60 


aaatcacagg 


gagccgtcag 


cctcggataa 


ctcattctcc 


tgacaaatca 


aggagcaagg 


120 


actgaagact 


gcaccgctga 


ttaggctcat 


gggaaaccag 


agggccaggg 


agaaatcgat 


180 


agaacatcct 


gcctcgtgca 


ggggttcagg 


gcagcagggg 


tgctgattag 


caaatcagca 


240 


ggtgggcgca 


tgctgtcccc 


tggtggccgc 


tcaaatgaca 


gccgcatttg 


aaagacccca 


300 


gaggggaggt 


cccatctgca 


cctgcctggc 


tggtccccct 


ggctcagcaa 


cttggctgga 


360 


gsttgttacc 


attttaccag 


aaaactatta 


aaaagcagct 


ttccccaaat 


aaaacatttg 


420 


ccatttaaaa 


tccctaaaag 


ttgatctctt 


tcaggatatc 


ttgtgttctt 


tttccattaa 


480 


gggttattat 


tattattatt 


attattattt 


tagaaattaa 


cttttgccat 


gaccagcctt 


540 


tttcagtttt 


gactgcaagc 


aacaacactc 


aaaactcaaa 


ctcctcgtaa 


aaggaggaca 


600 


gctttatggc 


ttaatttact 


acagagttcc 


acaaacaaca 


ttaaagaaaa 


atgactgatt 


660 


taattaaaaa 


ctg 










673 



<210> 68 

<211> 624 

<:i2> DNA 

<213> Homo sapiens 

<400> 66 



cttacaagtg 


aattgtgtgc 


atatgcacga 


gt catctgta 


aacctcactt 


gatgtttccc 


6C 


ctctgaactc 


tgattggtat 


acctacagct 


attatttact 


tcacctctac 


tcagagttat 


120 


ccagaatgtt 


acgcatacaa 


aggagtataa 


atagggaaag 


caggttatca 


aacgccgtgg 


180 


etggcatttt 


cccattacac 


ctagatacat 


atgaaaaaat 


gtacaaacga 


ctagaatgat 


240 


tacaccatag 


tgataacaat 


gattactact 


gggtactaag 


ataatgtatt 


ttataatttt 


300 


ttccttttgt 


ttatctctct 


tttctgtttt 


ctacattgaa 


aatgtattac 


ttgtttttaa 


360 


att aaaaaca 


tttaatttga 


atacctatat 


tgaagtgtgg 


ccttacaggc 


ctgggtaccc 


420 


aggaagcctg 


gtctggcctg 


tataataatt 


aagaaataat 


taattgtata 


ataattgtgc 


480 
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ttgtataata attaagaaat ctgctacctc ctttcaggta gcagccctta ccagggctct 
agaatctcct gaatcagttt agtctccctg aagccactaa gatctgggca tgtcaaaatg 
ggtggaccct gcccagtcaa agca 



<210> 69 

<211> 407 

<212> DMA 

<213> Homo sapiens 

<400> 69 



540 
600 
62 4 



60 



240 
300 



cgttcaaaaa taagctatgt tttgaaaatt aaactatgca attgacacat actgtatgga 
accaacactt attttaaagt gacagaaaga gtggaatgtg ggagagcaag cctgttttct 120 
gattgaacat actaacaatt; taaaggaaat ctttgtcctt cagaaaaagc acacaaggag 180 
tattacaagg tgtttgccag tcttcaaacc aaggcaaagc aagaaccaca gatgcctcct 
caagaaatgc tctaggtggc ga.gtatcttc taaggctgtt acaagttctt gatacagcta 
tctttatagg tgtatgatta ttattggaga ttaatacctc aactttttta gagttccaat 360 
gattatagat taaaatttca tagtaattca cattgttgtt ctgggtg 407 

1 i 

<210> 70 

<211> 645 

<212> DNA 

<213> Homo sapiens 

actagaaccc tcactgatgg ctggagatgg ccggggcagc tgtgctgggg ccatacgttt 60 
cggatcttgg ttcccactgt tgcctgggtt ccctgggtct tctgcatgtc atttctgctg ' 120 
cgatggaatg tccaaaaagg ttcctttact cacatgcctg gctgggatag acagagcagc 180 
cagggctggc cagacacctt tctgtcttca gatggcgtct ccatgtgggt acctgggctt 240 
cctcaccacg tgagtgatac ttgctacata gtgtctggct tctgccagag ccagcattct 300 
aagaggctcc aagaggcttc ttacaactca gcctcccgtg tcccagagtg tcacctctgt 360 
cacattcgct ggatcacgca agtcacaggc cggccggtgt gcgagaggct aggaattaga 420 
ctccactttc cttcacgagg agaagccacc tttaatttac tacaaaaagt tccttttcag 480 
tgttaacctt aaagtatttt aatacgctca gtcaaagttc aacctaatgt tctatttgaa 540 
tatttaatat gttgttcaaa tgtttaacct aatagcagag actttcatcg tagcccttag 
aatcctcgaa ctatgaaaac atgcctttca aaattgattg cgatg 

<210> 71 

<211> 515 

<212> DNA 

<213> Homo sapiens 

<400> 71 cr 
aaactcagtg attgttttaa atgcatctca tccccattaa gatatgaact ctttccccgc 6C 



600 
645 
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gccttaacaa 


gtgaattgtg 

T 


tgc&tatgca 


ggagtcatct 


gtaaacctca 


cttgatgttt 


120 


cccctctgaa 


ct ctgattgg 


tatacctaca 


gctattattt 


acttcacctc 


tactcagagt 


180 


tatccagaat 


gttacgcata 


caaaggagta 


taaataggga 


aagcaggtta 


tcaaacgccg 


24C 


tggatggcat 


tttcccatta 


cacctagata 


catatgaaaa 


aatgtacaaa 


cgactagaat 


300 


gattacacca 


tagtgataac 


aatgattact 


actgggtact 


aagataatgt 


attttataat 


360 


tttttccttt 


tgtttatctc 


tcttttctgt 


tttctacatt 


gaaaatgtat 


tacttgtttt 


420 


taaattaaaa 


acatttaatt 


tgaata,ccta 


tattgagtgt 


ggccttacag 


gcctgggtac 


480 


ccaggaagcc 


tggtctggcc 


tgtataataa 


ttaag 






515 


<rio> 72 

<Iil> 477 
<212> DNA 
<213> Hoino sapiens 












<40C> 72 
ct ttcctgtg 


cttgtctcac 


ctgtcaatct 


ttgtgagctt 


ggctatgtga 


gatg'atctgt 


60 


agagactgat 


cacttctggc 


tacacaagca 

r 


atgaatttca 


ggcctaggaa 


atgaagcacc 


12C 


acatggagat 


gtgatgccct 


cccaaaagtc 


ttgccccctt 


tacacccttt 


ccctgggtga 


. 180 


cttttctcag 


ttggaattgc 


ttgcctcctt 


caaactgaca 


acagattcaa 


gggttcctgc 


240 


acgaaaatct 


cccaagtttg 


atgctgttag 


ataatacatc 


agcggtcagg 


gagtcctcat 


300 


caagttgagt 


ccagcactgg 


cataatat qq 


aaaaataaqa 


ataqataoca 


cagaggaaag 


360 


acgggacatc 


tccctgccct 


ccgggagctc 


cagcagggaa 


ggcattgctc 


ctggcagacc 


420 


accactcaca 


tgtcagcctc 


ttgggaggag 


atgggggtgg 


gagggagagg 


ataataa 


477 


<210> 73 

<:n> 473 

<212> DNA 

<213> Homo sapiens 












<400> 73 
caaagtagct 


aatttatgta 


aacgccacga 


aattagaaat 


taaataatta 


aaaaaat gat 


60 


at tctgaatt 


gctaaggctc 


cagcctccac 


cactgtgatt 


tctttgtatc 


agt ttgct ca 


12C 


aagatcccac 


catattttct 


caggaacaca 


t ccattatac 


tt ctgtgcca 


gtctcttcat 


180 


catatcacaa 


tcacatcgta 


gttctaaggt 


caatctccct 


gacaaaattg 


tttttctgtt 


240 


ggtcttatct 


aattttctgg 


ttatctatga 


ctatgtaaca 


aagtatctga 


aatttagttg 


300 


ccttaacaaa 


caaacatttt 


attttatcac 


ctggttttgt 


gagcatcact 


tacagcttag 


360 


tttgtcaatt 


tatctgattt 


gtgaggcatt 


gactggggtc 


accctgtgtt 


attcagcttc 


420 


gt gtctaaga 


ctgtctagag 


aataaacaat 


catttctttg 


cctgccatcg 


egg 


473 



<I10> 74 
<211> 558 
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gcaagttttt ttgctttctt ttttgatggt ggcactttat gaattgtttt ctctttttag 
aaattaaaaa ataacactag gtacattatt taaatgtctc tgtgatgatt gattaaactt 
ttagacagca tttatttact cccaactata aaaaggagag tgtgaagaca cttatagttc 
ctactataac caaaaaatac acttaatcat cctaataatt atttttctta taacacaggc 
ctgtactatt acctcatatt atgtgatgat aagctccaca gttgtttggc cctgtttcta 
tttctcagtg gtctcagggt tcattgccat tccccaactc cttttcagct ttcagcgatt 
tagttccatt ttttgtttgg ctgtatttta tcttatcttc aaggattttc ttttcaagag 
atttcatggt cattatattc ttcaagcctt tacaagtgga atagatctgt tgcggtcatc 
tatcaacaac aaagtaacaa ctcggccatg taatccctgg gtcacactac cttttcccct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
558 



<212> DNA 
<213> Homo sapiens 

taatattcac tgaaatattc aaagtcaatt tggacagaag tttgtatccg tttaaatgtt 
tttctgtaaa actatattta attcaaatct tatatccagt tgattgcaga ttaatttact 
tcaacgagca tttattaaat cgtactatgc atgagtatat ttctgaaggt catggcctta 
ccttggagta tgtggccttt ccattttctt actgaaatat ctgtaggttg agataatagt 
gactttctat aattgactta ctgaaattct ctattttcaa tgctatcaat ,gatttagata 
tggtttaaaa actcgtgttt attcactttt cagctaaaat ataaagtgat ggctcagtgg 
tttcttgatg aggaaatcaa gaactgtagc acattttcta ttactaattt tatagaatga 
■tctttagtta aataaaaaac ttacagttaa tataaatagc acttagaaga atagcatttc 
attttgaaac gaagtctcaa gtcatggatt ttcattttct aggtctgtaa tatagcaata 
tgcattgcct tctgagtg 

<210> 75 

<211> 257 

<212> DNA 

<213> Homo sapiens 

aac^gaglgg taaacagcct cgcactgtgt ttcccgctaa tggcccttgt gggccccact 60 
acaaatcccc acaggcggct tagcctcttg attgtttctt tccctgccat ctcctgtggc 120 
cttgggggaa gactctccct ttcctcacca caaatgctgt tccccaattt gtaaaacaag 
ttttctggtt ggagaacaat tgctaggctc cttggtgctg tagcattcct tccattcaat 
ccattggccc ctacagg 

<210> 76 

<211> 585 

<212> DNA 

<213> Homo sapiens 



180 
240 
257 



180 
240 
300 
360 
420 
480 
540 
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tctgggccca taggtactgc tctactgtct tctggcagtg attgc 565 

<210> 11 

<211> ' 578 

<212> DNA 

<213> Homo sapiens 



<400> 77 

gtttttgaag atggaggtgg cacagcagca gcgatgcatc tgaaatcaag gtgcactgag 



tgtgtgttga tttctaaaaa atcttctctt ccattttctc ctggactttc catgagcagg 
tagtgcccac ctgaatgcca gctgagccgg aggtgtcaaa caagatgcaa tacagtcagg 
ccagaaatag actttcccgt cacgtctact ctgcg 



<210> 79 
<211> 547 
<212> DNA 



60 
120 



480 
540 



gactgtggca gccctagcag agacgagaga ggcagggaac agattcgccc . acagagtttg 

cagaaggaat tcacctgccg acaccttgat tttgtgcttc tggcctccag aacaatgagc 18Q 

caataaaggt ctattgcttt *tgc*»cc?o gttttngtaa tttaft ar.aa rancootagg 240 

i aaactgatcc aaagtcttta attaacacag tatctataac tggtgttctg gctatctcta 300 

cccttatgga aattttaagt gaatgtaata tttccttcct catattttgc tatttgttca 360 

catatctgaa ccatcggttt cttttcagtg ggtagatttt cattggccaa agggtacctc 420 
tgtcctctgt agtctgtttc cgacacctta aaccacaagg gctccctcac agtgcttccg 
ccttaggtca aactcccaga gccagaccct gaggcaggga tttgggcaaa tgtggctgag 

actgagggaa tgcacttcag gagcacagca acagggct 578 

<210> 78 

<2I1> 695 

<212> DNA 

<2I3> Home sapiens 

<40C> 78 

aaatctatct ccagaagtcg aattgctccc acagagtata tgctatttga aagectgett 60 

tatagcttgt ctgagggtga tggagcccac cccgttcccc agagggaaac agccaccagc 120 

tccagccttg qcatgggaaa tgattttctc tggggcctcc atggaacaga cagctcttct 180 

cacattccct cacagcacaa tagttgtcca agaaatgtaa aaacattcag gaacatttga 

gacacttctc tttggttttt ggttgtgctt tggggctaac attggcctgg aaggttgtct 



240 
300 



aatatttgga aegtctgatg ttttggctga ctcagggcca atgaaacaaa gctgtgttgg 360 



tgatttcaag gcggcagctg cctcctcctt ccccactcac catggtgctt ggggtgaaca 
gttttccagc ccaggttcag actggtgtaa atactcagcc cctgtgaaat tgacttgtct 
actgctctct ctctctctct ctttctctct caaagaagga aagaaagaaa gacgttgaat 540 



420 
480 



600 
660 
695 
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<213> Homo sapiens 

i * " 

<400> 79 

aattctgtta ctaattaaga "cactaagttg ttcccgaact gtgaagcttt tgagtgttca r 
aatgtatagg acacatttat atgaattgtt gtttctataa gatttccaat ttcatcccac 



60 
120 



aaatactctc taaaagctat tacattttat tgcattattt attaagcaat tgagctcaat 1B0 
ctttttatgc cacattttat attctaaaga catgttatat tgtcttaaac atacttgatc 240 
cattttgtat gcacagttta ttatatttat agatgtgaca tttacatatc tgatcaagca 300 
caaaccatca gcacacaatg caatatgata ccttagttta attcaatttc actttcgact 360 
ggttccatct ttaaatatta atttaggtaa atgtgaatgc acaatagtgt aattacttca 420 
gagcaaaaac acattttgtc tattttta<ga actatagaag taaaatgtgt gtttactttc 480 
caactataaa aaacgtactg aaaggtgtca tgccctcagc actccaagtg gcttcactaa 540 

547 

gaaaaca J ^ ' 

i 

<210> 8C 
<211> 337 

<212> DNA , ' 

<213> Homo sapiens ■ 
<400> 80 

agaaatgtcc ttttgagccc caaggcgtga ggggagcctc tcctgcatgt gaaatgccta 
gtacacccca ccgtccttgg attgtttcta accccaagtt ttctctccac attgtcagaa 
gttcactcaa ttggagatac agttaggtta acaagtaccc ttttaaaaat gtctcccccc 



60 
120 
180 



aattcattct tcaaagtaca ggtggggctt gatgtagagc agcataagga ccccagaacc 24C 
ctggagggag agtcactagg aggttggaga ggggaagatg caaaagataa acttccaaga 300 
gatcagcact tcactcaggg ccaacctttt ccccagg 337 

<210> 81 

<211> 637 

<212> DMA 

<213> Homo sapiens 

<400> 81 

agtgtagaat aatagacatt ggaggctaga aaggatggag ggtgggaagg aggtaaggga 60 
tttgagggat gagaatttac ttaatgggtg caatgtacat tattcaggta atggttacaa 120 
tagaggcaca gacttcgcca ctctgcattg tatcgatgta aaaaaactgc atgtgtaccc 180 
cttaaattga tacaaataga aaaaccccat atagtatttg aggtgaatag atctagatgg 240 
tccctcttta gtgagtgaat cctatagaga agtaataaac acacacataa ctctggcaca 
gtaaataagc aaacatgaaa atggaaaagc atcaaagcag agtgatctat ctcaagatcc 
tgactgactt gatgtacaag ttggacaagt ttcaaaacta gtatttcttt catgtctcgg 
caacatttca gaagaaggtg caccttgacg ctagccatat cagtagaaga tttctttcct 



300 
360 
420 
480 
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caaagagatt 


gcctcaagtc 


ctcacccaat 


gtcatge^aa 


tgacttaaca 


tcaggttcac 


540 


ctgacttaaa 


catattttta 


cttattatta 


ttattatgat 


aacactggac 


ctcaacatat 


60C 


agtttccttt 


gttccacatt 


tcaaagagag 


atatcaa 






637 


<210> 82 

<211> 569 

<212> DNA 

<213> Homo sapiens 












«00> 82 
aatttggaga 


gggcacagaa 


i 

gagacagaga 


agagatgact 


tttttctgtt 


tcatgatgtc 


60 


tgggacccca 


actgggaaga 


cacaatgagc 


agaactgetg 


agtggagtgt 


gtgcacatga 


120 


ctccccacag 


agecaggctfc cctcacagca 


tggcagcctc 


aggctccaaa 


tgcgtgtatc 


180 


ccagcaaata 


aggegaaage 


cacatcactt 


cttatgactc 


agectcataa 


aacactagga 


240 


tcacttttgc 


aatactctat 


tgcgtgaagc 


agcctcaagc 


ccacccaggt 


gcaaggggaa 


300 


gqgccataga 


etctaacttt 


caatgggatg 


actgtaaaat 


aagtttgtgg 


t 

ccatttaaaa 


360 


aactgctatg 


aaaagacagt gccttag-J:aa 


tttggggaat 


egggaagtet 


tcactgaaga 


420 


gqtgatgttt 


gggatgeate 


ttgaaagacg 


gacaaaagtt 


tgecaggaga 


ag'tggggtga 


'480 


aaagagaaat 


gattcttcat 


agggaatggc 


accttttagg 


cttacatgta 


cacaggaaat 


540 


actgaaatac 


aagaaggagt 


acaagggga 








569 


<:i0> 83 

<211> 474 

<d2> DNA 

<213> Homo sapiens 












<400> 83 
actttctcat 


ctattaaatg 


gggttaatca 


tgtctatttg 


tatctatttc 


caaagagtgt 


60 


tctgaagatc 


caaggggata 


gcacggtgta 


aagcacattc 


ttcttacctt 


ttatctccct 


120 


gagctgagtc 


tagaggctgc 


agtcattcat 


tgaacaattg 


tttattgtct 


acttattget 


180 


aaccattgtt 


gcgggttctg 


eggaaacagt 


astgaacaaa 


agtctctgtt 


ctcatcaagt 


240 


tcacattctg 


gtggcgaagc 


ttgaaaata a 


gtaagt aaac 


taagcaggat 


aacttcagat 


300 


agtcataaaa 


gctatacaga 


aaaggaaaca 


ggeccatagg 


atagaagtga 


tttggtggge 


360 


ggcctgaaga 


ggctttaggg 


agcacagtgg 


tctttgaacc 


aagacctgga 


ggccaagaag 


420 


gagctgggcc 


tgeggagace 


tgaggaagag 


cattccaggc 


agagagaaga 


gcaa 


474 


<2i0> 84 

<211> 459 

<212> DNA 

<213> Home sapiens 












<400> 84 
catcaaagat 


gtagacaaaa 


tcagattact 


tttaaccttc 


tgagccacag 


taaggacttq 


60 
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120 . 

180 

240 

300 

360 

420 

459 



taacttatgc tattccactt ataatggaaa gtcattagat actttttatt atagagattt 
acatggtctg ttgttgtacc ttatagaaaa aaawcatcat tctggcatct gtgtggagac 
tggaccatgg agagtgagag gaggaaactg ggggataagg gaggaagaca tagctgaagt 
cttcatagca gaagatggtg gcttatatta aggtaaaaga agtcgaaatt gtgagaaggg 
gccagatttg gtatagtctg aagttaatgt agtaaatgtg ggtagtgagg gaagaaagaa 
tggtcacaat gactcctaca tcttagcctt tgtaagtagg tgaatgtcag gtgcttaagt 
aagatggagg actttgaggg tgtaagcaat gggagtaac 

<210> 85 1 
<211> 540 
<212> DNA 
<213> Homo sapiens 

ttggagactc ctccctttcc agggcatatc ttttacattc taggctctct acaattatct 
atttctctaa ttgcctcttt cacttgtgtt ttctccaatt tctgattccc tttgcagctt 
gtctggattt acactatgca tgagcaggaa caatagattc accccatctg ctgggattca 
ggcacttcac tttttttgtt gtaccttctg ggaaccttac tatcttttgc atctcaccca 
gattcctgaa atcttgttga atgcatttgt aaaaattatt ■ tttctgctaa ccgtgactat 
tacaagccta cgttatcagg acaataagag tagtatgcta cccttgacac ctgctcctgt 
ctcagctcag aaaccacaga ggacatggcc acaagcaaaa tatcaaactg actgaaacta 420 
ttcatatttt tcctgtaagt cttaaccttt tagttaaatt accacaagta ttttaaaatt 
tttatattaa aaatcaaaga tcagtctgaa aataataaca tttttctttt aatttctcat 

<210> 86 
<211> 653 
<212> DNA 
<213> Homo sapiens 

attagaggat gatagacctc ctgcttttgt catgaacaga aatttgttgg tttatggaga 
gaaggatgag aaggacttac cctccactca cctgactcca agaaggcaaa tatctggaga 
aaccagagac agaaaccccc aaagatctaa actctctgta gagagcatgc agtgacagtt 
tagcctatgc tacctgaagt ggaaatagat cattctttaa ataaatcact tgtgctgact 
tggtaactca aggagaccac acttattatt tcctctcaat tcgcaactat ctttggaaac 
aagacgattt tatttcttgc ttagccttac ctcttctatt cacagaaaat cagcagcacg 
ctaatgatgt cttaaaagta caaagtcact tgtaaaggac attaggatcc ctggctaggt 
aagaaactct gtatgacaca gttttcaagt gcacacctat tcaaaattgc aagtgatatc 
tcttttgtac tgatttagcc tgtacctgaa agcaatagcc atacacatga gtatactgaa 
ttaagtgcac tagtagatga ctctctataa gaaagagggg gaaacaccca aattacattc 



60 
120 
180 
240 
300 
360 



480 
540 



60 
120 
180 
240 
300 
360 
420 
480 
540 
60C 
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aaagacatta ctggaaattA ' attatgttaa ttcccagtat aatgcaacat tta 653 

i , * 

<210> 87 

<211> 594 1 

<212> DNA 

<TI3> Homo sapiens 

<400> 87 

aacagtattt ctgtgcttag gtaaattaac attgttttgt ttcttctgca tatttaaaat 60 

aattaaatct ttaggacctt ctatta,atgg ccccatagaa caatacaagc atagctataa 120 

tttccaaaat agaaataaat attcatacat ggtctatgag tgtcctcaca tgtaatatat 180 

ggctaactra hflraatgat-a tnttnrarAt tctataatga ttaacagcat tgcttgcaca 240 

attacaaaca aatgttgaga ttttataaat acacatgcac acatgtataa tccatatata 300 

catgtatgtt taatatatat tgatagtttt gttatgcttc aatttgtatc gtgtggtatt 360 

attcacctca caaccgctag tagttataaa tgaaaaaagt ttatgcaaaa ctgt,atttca 420 

gttttttaaa aatatcattc attatctagc tattttgt'gg ccaaattttg ttcattcatg 480 

tcttcattca ttcagtaatt attagaacct gttctaggca ttaggcattt aaagagaaat 540 

atgatgcatt ccatatcttc tgggagatca tagtctcctg cgaaagataa atat 594 

<210> 88 

<211> 530 

<112> DNA 

<213> Home sapiens 

<400> 86 

caggacagaa atagttatac aaactgttaa atgaaatcct accatgagaa atacaacaaa 60 

gtatgtacaa aaacatctgt acatttatat ttgcaaatgc atatacaaaa ggataagtag 120 

gctacaaagt tatacttact tagaattagt atttcatctt gaaactagct cccaatataa 180 

ctacagcata aggagacatt ttattagaaa tttaaatttc aaggtaagaa attatctcat 240 

tgaaaattgt catattattt tactcaaatt aegtatagaa actcatacaa ttataattac 300 

aaaagttcca acttccactt accgaaattt actatgagct caacaaaaca tcaccaaaaa 360 

gtatccatac attaaaaaas aaacctattt catacacaat tatactgttt tagecaatta 420 

aaaaaaaaac gecttttatt aaaggcaaac tagaatttgg caacttaagt cattatgaat 480 

aaatacatgt gttcaattca acaagttcct acatccattc gccttgcact 530 

<210> 89 

<211> 347 

<212> DNA 

<213> Homo sapiens 

<400> 89 

ttttagttct taagaacaca ggctaaggga gaagaaggag gaattgaggg tggaaggttg 60 
cccatagtga ageccagaga aaagagagag tagagacatg aagggaaggg gcttgggggt 120 
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300 
347 



tcttaccctc cagaaagccg ggaaaggggt cagggcacag agatatgagg tcggggcgca 180 

gaaataaggg attggggtgc agagatataa gaggttgggg catggaaatt agggatcggg 240 

gcgcagagat ataaggggtt ggggtacttg cccctccccc agaaaagtgg tacttgcccg 

ctaagggtga aggagaaagg ggttgggggt ttcttgcacc ccagaaa 

<210> 90 1 

<211> 523 

<212> DNA 

<213> Homo sapiens 

acaattcttc ctaacaggat tgtacatgta tattgtattg tccacattca tactacatat 60 
■tttatttctg tgtcattgct agttttgaag gatttataat tgacagatgg taccaaatgc 120 
acctttctcc cctttgccta ttgtgaagag gagacctttg ccaaaatttc acaatatgaa 180 
aattgctcct gtttcctaaa gggcaaaaat gaatcacttt ctttttggat tagaaacaag 
ttcaggatgg cacagaaata cattgacatg aactacttgc cggagtgctg acatccaatg 
ctgtatatat ttttgggaga agatttctgg cttttcacca tagaatcact ggttaccaat 360 
gtgttaaaat tggagtcaag gcactttagg tcttcttaca tggagttaag aaaatttaaa 420 
gcaattttgt aaatgaagaa tttcacaatg catgtctatt attgctcttt cattcccaat 
ctaatcattg ttaaagtgtt ctaagtttct tctacagtag teg 

<210> 91 

<211> 714 

<212> DNA 

<213> Homo sapiens 



240 
300 



480 
523 



ctegcaagga gtgttttagc ctagcccaaa aagacaccat tttgaaaact atatataagt 
aatgtggtaa ttaaaaacca gtcaactctc tattattggg geegcaaaat acttctgtaa 120 
tactttggee aacatgaatt ggttacatgt gecttaaaat tttttaaatt atatttctag 
gaaaaatcaa tcatcactta caaattgttt tacaatctaa gaactataca tttctctaag 
taaaattata aatcccaggc atgtaactat tcacatcaaa ttttgttttt cagacaaagg 
cattatccat cacaataagt aactttttgt ctttatttca aceggacaat cgtgattaga 
aaaggtaaga agecatctat actttcccgt tccatccaat acatttttgt tactatttta 
tttaattcaa tgtttttctt ttttaaaaac tattcagctt aaatactgta ccaaaaataa 
ttttaatatt aaatatctgc aattctattc tagctcctgt gacaaaattc aagaaaacct 
gacataaatg aacaacaata caacatgtat tcaaccatct atgatctctt ccatggcttt 
accaatcatt tacatcctcc tttgtattgg tggtgttttt ggaaacactc tctctcaatg 
gatattttta acaaaaatag gtaaaaaaac atcaacgcac atctacctgt caca 



60 



180 
240 
300 
360 
420 
480 
540 
600 
660 
714 
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<210> 52 

<211> 474 

<212> DNA 

<213> .Horno sapiens 

<4CC> 92 

aacatgacat aggaaaagct agacagttgg tctcaccaaa gtggcactcc cactgaaact 60 

gaatattaac ctgcacctag tattttgatc agtacactga tctctaatta agacaagggc 120 

tctctgtgac agttccatta cctcaaatct aaaataaggt cactcctgta cagtgctgtc 180 

tactttcctt ttctgcatag agttattagg ctcaaataaa ataaaataaa aactatgaat 240 

agttgtaata tactctgtag atgagaggaa ttatttttta ttaaatacta aaaattccag 300 

tacctcatgt gcgactacaa acctgtgact acctaaagca tgaaaagcag acacaggtgc 360 

atagatcggc atacaaaagt aatagtactg aagataccac atctctatcc tcatctgaaa 420 

cagaaggaaa tcaaatgtgc accaaggctt actgaattgc tacaatgttg gaga 474 

<210> 93 

<211> 503 

<2I2> DNA 

<213> Komo sapiens 

<400> 93 



ttctctgtaa 


atggcgttag 


tttccctaat 


atctacaagt 


tattaggaaa 


attaaatgat 


60 


at gctaatct 


aaaaacttgc 


cattcaatga 


atcttaatta 


attttctctt 


tgaagatgct 


120 


ggtggttagc 


tgctctagta 


ttctctattt 


ttttctactg 


tttttccccc 


tctactgtgc 


180 


tgttactcat 


ttattcattc 


actcatcaaa 


agccaccatg 


aaagaaaatc 


agagtgcaat 


24C 


gatggatgga 


caagccagac 


tttttatcta 


caaccttaga 


atgtaaagtt 


agctaggaag 


300 


acagtcacag 


aaaatataat 


taaaggtcta 


tgaatattat 


gaagaggaat 


tacagaatgc 


360 


tttgaaagct 


tataaatgag 


aacctaatct 


sgttttggtg 


ctcagagaat 


atattccaat 


420 


aaatacttta 


ggcacgaaga 


ataagtaggt 


cttggcaaga 


aagggatcca 


ggatattcca 


480 


ggcacatgaa 


acacagatgc 


aga 








503 



<Z10> 94 

<211> 513 

<212> DNA 

<213> Homo sapiens 

<400> 94 

gaaagaggct agaacatgat ttacgttcct tcatactcct gcaagaatgt ttagaatctg 60 

aatcaaacag acgaaaaaaa gccaagtttg aggcatatat tttgctggcg aggatcaagg 120 

ccgaggtggc agctagcagt gactgcccaa tgtggtaggt ggattcctga ttcagcagct 

tcctggagca gacttggcat atttctggat catggcagag tagcctggga ctgaagtcag 

cagtattagc agcagattca taatctgtca gattcctgca tctgtggtgg ttgtttacct 



180 
240 
300 
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gctgaaggca aaggcagagt gtttptggga gctactattt gticctgagi: attaagaata 
gaactgttct tccatttctt ccaataaatt tgttggtttt gaatacttaa aatttcttgt 
tatttaaata atctaaaact atggcccata ggccaaagct agctcactgc ctgtttttgt 
atagcttaca aaatggtttt tacatttttt t 



<210> 95 

<211> 632 

<212> DMA 

<213> Homo sapiens 



360 
420 
480 
511 



60 



180 
240 
300 
360 
420 



600 
632 



<400> 95 

tccccaaaga tcagataatg ttcacaatat atagttttta tgaggattaa ataagataaa 
tagtgcaaag cacatagaaq actttctggt acataataat atgaaggtga aataaatgat 120 
agcatagtag gctgtcttag ctgagcacaa actgatattc agtttgttat tggtgaaaca 
agtggatttc gagtgtaggt accacagttg agttctactg gaaatttcta tagtgaaata 
tttactaaat taattgcaca ttaaagaaaa gctaaaggct gcaacttgga aatcagtgac 
aatgccaggt agtcaatgga cagcaaggat gtctgaagtg gaccataatg tggaagaatg 
cttaaaaaca caagccttca aggaaaatca gcagctctgg gcttggagaa aa'ttttttaa 
agcatagaca tttctccaag gaggaagtag tctaataaga gaagacagat gatggacaaa 480 
caaaaacttg gatgcaataa agaataaatg taagaggttc cacactagaa ggtggggaag 540 
taattagtgg gtaagtttga ttaggggaat ttcaaaatca tggacctttc atggaattct 
ttcttgcttt caactgtgtt gacccatgcg ta 

<210> 96 
<211> 660 
<212> DNA 
<213> Homo sapiens 

aajagatatg aaattaatca cacaggaaat tgatatttaa caagcaatta taaagcagta 
gatacataat ttaatataca ccatctattt aaatgtcaac ataattctgt agactgcata 
atattaatgg tgttttaaat atgaatgcca atatagatat tatcagaaaa taataattgt 180 
ataatatgtt tctttttcac caaggaaatc agtacaggtg gaatgataag aaacaataaa 
ataaactata tggtatgtga attgaaaatg tacaacctag tggaaagaat atgtgctttg 
taaacaagga gacatgggaa tatattcagg ctacatttcc ttcatgttca aaatgtataa 
agttgaagta ataatgttta tcttacaaga tatttgaaga taaattgagt ccctaggcag 
tgagaagtgc aggatctgca ttcagaaagt ttaatattga gtctggtttt ttcacctgtt 
ctttgtctga ctgtcctatt cttcatgttt accatttatt taatagggaa acggaattgt 
attcatggaa tttttgtggg gttaaataaa gacaaagaac ctggaataaa gctcctgatc 
acattacatg ttcaataaat catatgtatt tttatcattg tggacactct ctgaaattat 



60 
120 



240 
300 
360 
420 
480 
540 
600 
660 
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<210> 97 

<:il> 376 i , t 

<:i2> DNA 

<213> Homo 1 sapiens 

<400> 97 



aatt ctatgc 


tcttgaacaa 


acacactcaa 


ttaacttaat 


acctgagaga 


atactcgttt 


60 


tacatttatc 


aaatcataag 


agtgatatgc 


taaacagact 


agacaagcaa 


ataaagttgc 


120 


tcactttatc 


tacagtcacc 


gaatgqaaac 


tatctgagtt 


tactaaatgt 


ttactcagtc 


180 


tagttaacta 


ctctgctaag 


gattatgtgt 


gaaaaggaca 


ggcttacatc 


atgctgtttt 


240 


gacccaaggt 


tcaaagaaag 


atcacatatg 


gaactagtat 


gctctttgta 


taataaattg 


300 


aaatcttaga 


ttttaaaaat 


caaaatctga 


tgggtccatt 


cctccaagac 


acacaaatag 


360 


ccaataagca 


cataaa 










376 


<:io> 96 

<:il> 660 
<:i2> DNA 
<Z13> Homo sapiens 


1 






1 

t 




<40C> 98 
acagaatgaa 


gacagtatgc 


caccaccttt 


ttggatatat 


acatcagtaa 


atcttggaca 


60 


gcgtaaaggg 


atagcaacag 


agagttctga 


tgctgccccc 


tgcacccacc 


cgtggagatg 


120 


gcgat caata 


attaaaacct 


tcgtattttg 


gcacatgtgc 


agacatttt c 


acaaaccaaa 


ISO 


gctatcagtt 


agtcagtcgg 


gtttccctta 


ttattgcagt 


gcttcttaat 


tcttatatat 


240 


atacaattat 


gtttggggaa 


actaaataat 


aeaaacattg 


ttgggtaaaa 


atcagagttt 


300 


tttataacct 


catctgctga 


ttcactgacg 


aagcttctct 


tcaatacggc 


cctaggactt 


360 


cccatcccgt 


gatgggaacc 


cacactatac 


gtatatacca 


aatactctat 


gtacagacat 


420 


gcatcacgcc 


atgatgcgga 


tacctcctga 


gaagtgcatt 


gttaggcaat 


tttgttaccg 


480 


tct gaacatg 


gtagagagca 


tgtacacaga 


cctagaaggc 


atggtccagg 


cacccctaga 


540 


ct gtatggcg 


tagcccattg 


ct cc t aggct 


agaaaccagc 


a cagcacgta 


a ct atactga 


DUU 


at act gtcga 


cagttaaaat 


acagtgatga 


gtatttgtgt 


atataaacac 


atctaaacac 


66C 


<I10> 99 

<:::> 739 

<212> DNA 

<213> Komo sapiens 












<400> 99 
cccttgaaac 


ctgcagtcct 


gcctcaacat 


ttaataactc 


acgtccagtc 


tcatttcaca 


60 


taaatgcttg 


tccactttct 


ctctcccaac 


actgactccc 


agacttgaaa 


tcatttcttt 


120 


gaagctcttt 


cactaagggt 


tctccaaatt 


aagaacttta 


aaaaacataa 


ccacaacacc 


180 


attatcatac 


ctagaaacct 


acaatcatt c 


cttaatatca 


tcaaatgtrt 


P,n-t-r»»rft-fl1-+- 

— 3 - = — s — - ~ 


240 
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300 
360 
420 
480 



caaaattcca gtttggtatt ttattttctc tcagttaaca tagaatcaca atcaaaacac 
ggttcgttta ttgcattcag ctgacatgct tctcatgtct ctctccacat tcaaactctc 
ccttgacgtt ctgtttttcc tgaattcacc tgataaaata atggatctgt ttgttgggag 
tttcccatat tctggatctt gccagctcca tctctgtggt gccattgaac acgtcccctg 
ggttctctag atctgctata atcaggcaat tggatctaag gcattggtta ggttcagagt 540 
tggatttttg gcaagattgc accattgatg gcttcatgta tatgcacaca gaatgcctgg 600 
tgaggcccag agcattggtg ttaggatgct tcagtgttca gggaatatag gctgacttgc 660 
aaaggtcccc atcagcttcc cacctaatac ttttagcagc cattaacaat catttcccag 720 

' 739 

atcctttaca tctttgagt 

i 

<210> 100 
<211> 586 
<212> DNA 
<213> Homo sapiens 



60 



tcaggaggca agactgtgga tgtaattgct ggaactgagg cagctatctt gcaatgatga 
ggtgacaagc atgaggacaa gtagacatgc caaggaagga aaagcagaaa aaaatagagc 120 
ccagcttctt gaggaaattg ttgagccgct acaccaagtc aggaacatct gtctgcagac 180 
tgatggctac aggtgtatta tgatgcttaa gctactgttt agttgtctgt tcattgcatc 240 
ctggttgatg cattcactga gtcaggcaag gagtgagcaa cctgacatca aagcttgctg 
aggacaggtg acatggacag acaactagaa tcatgacagc tatccaaaaa aggatatcac 
atttaacaaa aaacagattc gaatatggtg gctgtttcta atatgactta aatccacaat 
qgtttaaata atgcaaaaat aaaagaaatt ttgtgcaggt tcctgccttg tttcttgcca 
tttgctgtgt gtccaactcc tctgatgagg tcagaatgtc tgatttccca cacccaagga 
aagcatttct tgccttattc ccttcttgac atcttaagag cttcat 

<210> 101 

<211> 525 

<212> DNA 

<213> Homo sapiens 



300 
360 
420 
480 
540 
586 



<400> 101 
atggggccct 


catggagtca 


tcacccacta 


atggcccacc tcttaaatac tgttgcactg 


60 


gtacttaaat 


ttcaaagctg 


attttaaagg 


gaacacatat tcaaaccata gcaagcctat 


120 


taagagcatt 


cttaatttcc 


atttcagtag 


ttttgatttc aggattttct tttgattttt 


180 


tttccttata 


ggtcttctct 


ctctgctgac 


attaatgtaa gaaaaataaa tattccatta 


240 


gatatcttaa 


taagaaaaaa 


caagttttcc 


attagatctc ttaatacatt gagcacaatc 


300 


attttaaata 


tcttttctga 


taaatacaag 


atctgtgttt ttctattctg atcttgatga 


360 
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ttccttgtct attcagaatg ctttcctttt ctattttttt ttctgtttgc ctttggtatg 420 
ccttgtaatt ttctgttgtc agctggacat gttgtatcag gtaatacgaa ttgtggtaaa 480 
taggtcccta gtgtaaggac tgatatgtta atctggctaa gtgtg 525 

<210> 102 

<I11> 658 

<212> DNA 

<213> Homo sapiens 



<400> 102 

ttttttttgt aatgaatttg aacactgcta gaggagtttc tgataaatta atgtcatttt 



60 
120 
180 



caaattttag tatatgtgct gccgaagcga gcacaaatta atgtcatttt caagtacagc 
catccctcag tattctcagg gcactggttc caggacccct gtgaatacca aaactcaagg 
atgctcaagt ctcttatata caatggtg'tg atatttgcat ataacctgtt cacgtccttc 240 
tgtatacttt aaatcatcac tagattactt ataatattta atatgtaaat gctatgtaaa 300 
tagttgtact gtacttttaa aatttgaatt ttttaatgtt attttaaaat ttttttctga 
atactttcaa tcagcggttg gttgaatcca acccatggat acagagagat gagtatatta 
caatttaacc cacttgattc tttcaacttt ttgccagtgt tttagatttt tactatggta 
ttttaaaaat agtatttttc tcccactact gttttgggtt cctcaaggta aggactatct 540 
tgttcacctt tgtatcttta atagctggta cagtgtctgg aacacagtag gtgagctcag 600 
taagtgggga tatcccaaat ctggtgaaaa ccttctagat gaccttgatg atttgctg 658 

<21C> 103 

<211> 579 

<212> DNA 

<213> Homo sapiens 



360 
420 
480 



<400> 103 

cagcttagag cctccaacaa aggtaggcat taacaaaaaa cattacacag ttatactcac 

cattacagta gagcacagca gtttagaacg tgggcactgg ggtctgcccg ggttcaaatt 

ccaactctgc taccaaatgc ctgtgtgact ttggacaagt gacttaacat tcctcacttc 

agtttcctca tctataagat ccagataatt ctaggtccta cttatttacc cacctataca 

actcataggg ttgctatgaa aaccaaaaaa cttcctatgt gtaagtgcta agaacagtct 

ctgcaactca taaacactca aaggttgctg ctattattgt tgttaccatc attactatta 

ataatttcag agggaatcta atctaccttt aggcaaatgg aaggtcaggg aaaactttct 

tgagaaagga acacataagc taagtcctta agataaatac aaattaaaca tgccaagaaa 

aaaggtgtcc agcagacaaa agagcatata caaagccctg tgctaagaat gagcttggca 
tgtgaaggat ctgaaaaagg gccagtgaag ctaaggcgc 579 

^210"> 104 
<211> 369 



60 
120 
180 
240 
300 
360 
420 
480 
540 
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<212> DNA „ , 1 

<213> Homo sapiens 1 ' 

<400> 104 i ' 1 cn 

cttcttttta taataatttt aaaaagtcaa gtttgaaagc tctggtagtt tacaatttat bU 

cagtgatagg aacaaaatgt tagcataaaa actttggaag gcattaaata taatgggaat 12C 

tagagtttga ttatgtcatg ctaatttaat gaaaatgaat tagttttaaa gagttttaaa 180 

cataagggaa aatgtgtaac taatatgaaa tcctgtatgt ttatttgctt cactatggta 240 

caatttttac tatgtatttg tatcccataa catcactttg tatgtcttca atatacaaaa 

taaaatttat ttaaaatgaa catttgatga gctctaatgc ggaaagacct gcataaaatt 

agtcagtac i 

<210> 105 

<211> 220 

<212> DNA 

<213> Homo sapiens , 



300 
360 
369 



60 
, 120 
180 
220 



<400> 105 

taaccaatgc tgaaagcaca cctgtaaaca gctctgcatg tgatcatgca gagtcagaac 
actgtacatt atattttgtt tgtagaaata gaataggatt aaactggtac aa'ttacaaag 
taatttgtcc aatgaggaaa agacacctaa gtctacagtg cacttggaga cctaggcatg 
atgaaaagga aggaacagga cagttttttt cttgccaact 

<210> 106 
<211> 624 
<212> DNA 
<213> Komo sapiens 

aggttggcct ctgttctata cagtttactt atactttgct tgtagttcac tgtgatttct 
tttttcttca ttcattcctt cactggctta ggctataaac ctaccagtca tccctagttc 
ttttcttcct gtaactacta atcatttccc tcttcgttcc cctgagctga atcatcactc 180 
cagccacttc caatttaaca gtacattctt taaaacatac agtgatctca tagtttgtct 240 
tcatctctgt ggaatcacat ctatatctaa cctggattat cacaatagcc tccaaactga 
ctttgctgtt tccaagacat ttgcctccct gctgtatatt ttctgcccag gagctgtaat 
aacattttaa aaatataaat catatcaggt cacttccctg cttaaaactt tgcaatggtc 
tcagtaaact taaaaaatat ccaaagttct taaaacggct tacattattt agatttttct 
tttccaactc atttcccaat ctttttcttt tgacactatt gccttctctt tacatccttg 
taactatcca tctaaaagca tctctcccac taatcacttt caaactattc tatttttcaa 
tataatctac cactaccaga tact 

<210> 107 
<211> 511 



60 
120 



300 
360 
420 
480 
540 
600 
624 
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<212> DNA 

<213> Home sapiens 

<400> 107 



tttctttttg 


tttctaagag 


agagcagagc 


taaaaagece 


atccttacct 


cagtagacca 


60 


atgagtggtc 


tgattccatc 


tggctctget 


gctcaaatgg 


cagttgggat 


gatagtcatg 


120 


ctacagacac 


atttaccaac 


taagcagtgc 


agacagtact 


ctgcattggc 


ccaaatttac 


180 


ctaggaacaa 


gcacaggtgt 


gctcagataa 


ggaaaatacc 


ttaggtcagg agggggggtg 


240 


accacatggt 


tggtaaaata 


gaatttagtg 


agttaaaaaa 


aaaaccagca 


aaccaacaca 


300 


agactcataa 


gtaccctata 


gtatctgegg 


atgccgttac 


aegtcaagtt 


aaaccacatc 


360 


1 1 c t caeca t 


acaggggtgt 


4- *• 4- „ ^, A ~ ~ 4- - 
>- ^ «- -H «~C4^<- V- 


t caca t taac 


acayci Ly tgt 


aacgtgggtt 


4Z0 


tctcagccta 


tcagaaatgg ggcaagatag 


ggttataata 


aacagctttt 


gttttttttg 


480 


gctctgccct 


tactagggga 


gacttccaac 


c 






511 



<210> 108 

<:il> 643 

<I12> DNA 

<113> Homo sapiens 

<40C> 106 



aataataatg 


tcaaggatta 


ttgeaagtat 


taagtaagaa 


aatgaacatt 


acactcagag 


60 


taaacactag 


catttagaaa 


atgtacaata 


aatgatagca 


gctcagttca 


ttataattat 


120 


cataccctta 


aagaaatagt 


agaaagaaga 


aaaacactga 


acttgggeca 


agctgtgctg 


180 


aaagctcatc 


tctcctactt 


gtgagttgtg 


tgattttggg 


tgatttataa 


tcttcgaggg 


240 


cttttttttt 


ctttgtctgt 


aaaatggcgt 


tagtttcacc 


taatatctac 


aagttattag 


300 


gaac.c'tt.aaa 


tgatatgeta 


atctaaaaac 


ttcccattca 


atgaatgtta 


attaattttc 


360 


tctttgaaca 


tgctggtggt 


taggtgetet 


agtattctct 


atttttttct 


actgtttttc 


420 


cccctctact 


gtgctgttac 


tcatttattc 


attcactcat 


caaaaggcac 


catgaaagaa 


480 


aat cacagtc 


caatgatgga 


tggacaagee 


agacttttta 


tctacaacct 


tagaatgtaa 


54C 


agttagctag 


gaagacagtc 


acagaaaata 


taattaaagg 


tctatgaata 


ttatgaagag 


600 


gaa t tacaca 


atgctttgaa 


agcttataaa 


tgagaaccta 


ate 




643 



<:io> 109 

<211> 481 
<212> DNA 
<213> Homo sapiens 

<400> 109 

ctggaaagac agctctcttg accagattca taagttcttt gggtactttt tgccacctgc 60 

catgttatca gagacatcat tgcaaattgc cagttgttct gcaaccacac aactttgttt 120 

cttctttctc cagtttctat cactcttttt gctttttggt cacttacagg atttttttcc 180 

ccccaagtcc aagtgttcca aaatatcaca tttacactct tettattgee tttccagcca 240 
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cagtctgcta tatggtatca ' aagtcaatgt cccctatatt tagatttaat gtcctgcacc 300 
ctacttctag gtattaattt ctgcattagt tatgtattac tggacaacaa actacctcaa r 360 
atgtaagagc ttcacattat cataattgat atatatgtga gctagaataa ttttttttta 420 
aatcagtttt cccttgaaca tctcaggcag cagcgttcag tggaatgtga ctgtgtcgga 480 

481 

a 



<210> 110 i 
<211> 575 
<212> DNA 
<213> Homo sapiens 
i 

<400> 110 1 , , n 

aaacttttgt cgcaggctga tcctaggctc agaacaagcc tagctaagtg ttaaaagagt t>u 

cccaacccca atttgcaaaa gataggagag gtatgcttgt gtgtgtacgt gtgtgtgtgt 120 

gtgtgtgtgt gtgtgtgtgt gtgtgttggt gttgtttttt agctcctggc attcaaggaa 

atctctgtca aaacactggc taaacacaag ctgaagaaac agacactttg gtgaccacaa 

aaaaacaatg aatagtcttt gcaaaaatag cttgggaaag tataaaaaca aacattacta 

cagtcttcag aaattaaaaa aaaatgctga ggaagagaga gaatctgatt tccagactta 

tcacattata atagtcaaat gtccagtttt caaciagcaac agcaaaatca caagtcagac 



180 
240 
300 
360 
420 



aaatgggaaa agatggccta ttcaaaggaa aaaaaaaaac aagttgaaaa aactgtgtcc 480 
aaggcagccc aacattacac ttattagaca aaaaacttta aaatagctat cttaaagagc 



540 

taacagcaaa aatggatgag gactaaagta aatta 575 

<210> 111 

<211> 356 

<212> DNA 

<213> Homo sapiens 

<400> 111 

cgcgtcccgg gcgtccgtcg gggtccgagg tccctccctc aggggagtcc ccgctcggca 



60 
120 



gcgctctcgc gtttcacgca gcggccgggg atctgggaca ggcggggccc cgaggccgag 

cctggctgct gcccagcggc cggtgcaggc ctcaagctgg gccgggcgga ggggaaccgg 180 

cgagttgaag ccccggggcc gaaagccgga gcctgtggcg gccgcggggg tggggagggg 240 

ggtggggcgg cttcttgggc agcgccacac ggcggcgcag tgatggatgt taacagcagc 300 

tcgccacccg gacctctacg ggcgcctctg ctctttcctc ctgccggagg tggggg 356 

<210> 112 

<211> 607 

<212> DNA 

<213> Homo sapiens 



ttgaggatcc tgagggtgtt ctttgcagag aaggcagggg aggttgtgga ggcctgtcag 



60 
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CLqCLLLCaC 


acactcaagg 1 'ccagtactcc 


t ct tccct ct 


ca t agatgag 


aaat gatgga 


1 0 Pi 


raff Ann 


gtcctttctc 'tgcgtgtgcc 


ayy LaCCLLL 


qCQUaCdCCa 


+■ t- a +■ a 4- t- f 

iiataittcu 






aaccttgcac 


agtgtgcctt 


<**r rt 4" /r +" ^ a ^* 

yytyLLaLLt 




ggtgtggaag 


9 4 fl 
Z H U 


^ rr ^ n r~ +~ a 


atgaggccat 


gtgtcttccg 




acaccatggg 


acatggggca 




gagcataagc 


ttgaaccccg 


gtctctaggt 


ttttttctac 


cacacagtgc 


agtgagagac 


36C 


atgaaggggc 


ttgatgtgta 


tggaatacat 


atacatgcac 


atccagctat 


acttttaaaa 


420 


aaaatattat 


tggatgggtc 


i 

tgggttctct 


attttataag 


tgacacatac 


aactattgaa 


480 


cccatctgag 


attatagcca 
t 


ggagtgcata 


aaaaactgtc 


ctcagaacaa 


gttgaatggg 


540 


aagttgggta 


aaaacgaata 


aggttgagtt 


cactccacag 


ccccacagat 


gcaactgatt 


600 


taattga 












607 



<2I0> 113 

<211> 579 

<212> DMA 

<213> Homo sapiens 

<400> 113 



ggcatgggga 


tactcatgaa 


gtgagtaaag 


cccctacaga 


tgccaggacc 


atgtctccaa 


60 


aaccccaacc 


ctccctgctt 


ctgt gcccag 


gctcctgcca 


gagtcagaag 


atggcagtgg 


120 


tcactgggtc 


gaga caaaga 


cagccaagga 


accatcccag 


gtaggcaaga 


aggcaacagg 


180 


aggtgggacc 


aggagggaga 


tgaggcttca 


agtttccaag 


tcttccttgt 


cccatcagac 


240 


ttcacttaca 


aaatacgaat 


tcaaacacag 


ctactgsaac 


ttgcaggaca 


atgaccatga 


30C 


ccattaaact 


ccaagtgtgg 


ggcccgtttg 


agtaccagct 


acactgatga 


cacacccatg 


360 


tgcttcttta 


gtagtaaast 


aggaaatgag 


gcttctccaa 


ttctctcccc 


tccctgcaca 


420 


caggatttta 


actctgatga 


agtccagttt 


atctattttt 


ggaagtctga 


ttctcccacg 


480 


gtctgattcc 


atcaccttca 


gaagcccttt 


atcatgggaa 


tgtttccaat 


ctgggattca 


540 


cagacactta 


cctaatccca 


tggctgggag 


ccacacaat 






579 



<21C> 114 

<211> 673 

<212> DNA 

<213> Homo sapiens 

<4CC> 114 

aaacatggta tagactaaac acctcccaaa gatcacctgc aatttaggtg catttcaggg 60 

tctttctttc ttggaatcat cttatttaat aatgaatatc aggtaaggtg gcaaacctta 120 

tcattcaaaa atttaaataa atgtctatta tctatcctgt tccattcttg aaaattatga 180 

taactcaaga ggtaggtatc tcaggcaaag aacactgtga tgtgtggctg gagcaagaaa 240 

tgtgtatctc ttgttcagtg ttgagttttg gctcgtagaa tagagactgg ctcataatag 300 
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gtactcagat atctgttgaa ataacccagg aagaggtgtg atggggggat tagcagcagc 360 
tagtcataaa ctgcctgagc agtatgtggg aaagtgctgg cccaggagat agctggatat 420 
ctgggagcct tttcatccca ggaggctctt cctgggggcc ttcccactca gccatgggaa 
gctgcttctc tctctatgaa gtttagactt tcctgtgcac ccagaggtat ctttcaacaa 
tcaggagctg agtgcttaga caaagggtga ggtgagcttg gacaaaaatc aagatgaata 
tctgtgacta tgcacatact tggtacagac acgtccatat atgccacaga cacaaataca 
tggagattga act , • 

<210> 115 

<211> 628 i 

<212> DNA 

i<213> Homo sapiens 



480 
540 
600 
660 
673 



60 
120 
180 



360 
420 
480 
54C 
600 
628 



ctttatgcct ccaaattccc atttctcacc ctctcctgac gtttcgcctt tccccacccc 

ctccccgtgg tgctccaagc tcagtgggtg gcagcacagc acgatggttc aggacagtgt 

ctctggaggg tgctctgggc ccgtcactaa ccagctgggc ggccccaagt gagtcacata 

acctctctgt ctgcctcatt atctgtaaaa agaggatgtg gtagcatttg cctaacagca 240 

aatgtaactg ataattaatg catataaaat gcttagaata gtgaaaaatg gtgttcaaag 300 

aagcattcgt tgttattgtt gtgtttctat ggggtgaggt agccagtaaa acccaaggtt 

aacaccagac tgttttcctc taggaaatac aacaaacaag caagcagaag acatggatcc 

tgaagtttct tatgagcagg agactagcac agaccactgt tcctaccatt gggaggacag 

cacacctggc tggctgccag agtgggcctt gggcagtagg aaaagccaag ggcttaagag 

atggaagatc tcctgggtca cacccaggag actattcact agctgcccac tggacaataa 

acaccaactg aggacccagg tgacacaa 
* 

<210> 116 
<211> 584 
<212> DNA 
<213> Homo sapiens 

cagtctcact tacttaactc atcagaaaaa tgctgtcaat caaggctttt agtaggatat 60 
aatatggcag ccaacaggca aagatgacca attttaggat atgcaatgtg gcagcttgtt 120 
tttcccaagg atggccccaa tagctcccat cccacatgct cttgaccctg ccatgctgca 180 
tcaggagatg gagtctaatt gccctctcct tgaatttgtg ctgtcttgat gacctacttg 240 
ttaatgactg aataaaatga aagtgttgct gcttgagttt cgagacaaag tcagtaaagg 300 
ccatgaagcc tctacctggt tctcatgcaa cattcactcc aggggaagtc aactgccatg 360 
taataagttt aataattctg agaccactat ggtaaagagg ccacagataa ttgctccttt 420 
aggtagtccc agctgatccc agctttcatc catccttcca agacatcaga cacgtcagtg 480 
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gtcttggact 


cttcagaata 


actatccagc 


agctgaacca 


cagaatgacc 


tcatctcatg 


54C 


ctacagggag 


ccagagagt c 


acccagccaa 


gccctgcctg 


ccta 




584 


<210> 117 
<211> 674 
<212> DNA 
<213> Homo sapiens 












<400> 117 

*• /— ^- 3 — n ^ 

Li-aClacyaa 




tatgaaagtc 


agatgctaca 


gttcactaat 


gcaggattat 


60 


ctcatctacc 


rgccccagca 


ggtgggtcct 


atagtttacc 


tttagagatg 


agaacaaact 


12C 


t r ?.52CB£C5 


tsssocstct 




gctodttutt 


t'tctcc'tcct 


tataCtCaCcL 


1 BO 


aaagctttct 


agttgacggt 


atttcttctg 


tccttggcac 


gtgacaaaga 


cttgaggcca 


240 


aagtctgcat 


gtgatgtcag 


cctccgtgaa 


agactcatat 


ctcttctgct 


ctccatcaat 


300 


aggggagggg 


gcacagaggt 


atctggggag 


tgtctggcgt 


ttagcatctt 


tgtacagagc 


360 


cagtctcagt 


ggatctaccc 


tcaggactgt 


gcagagaaaa 


tcacctggct 


tattcagaag 


420 


gccattaagg 


acagcagtgg 


aaaccaatgg 


tgcctacata 


agtcagattc 


tccctcttgt 


46C 


dfcctccagaa 


tacgaccaaa 


tctcccctca 


ctcactcaaa 


gcccaaacaa 


tagttcatgg 


540 


agaaaagaac 


aaccaactct 


tacacaattc 


ggaaaaaace 


ggttctcta't 


gcacacaaga 


600 


gactattaag 


cagaagccac 


attagactgt 


ccarttcctc 


tttgcaccag 


ggaagtgagt 


660 


aqggcagtct 


gcag 










674 



<:io> lie 

<211> 635 

<212> DNA 

<213> Homo sapiens 

<400> 118 



ccaaaacttc 


aaggcatcat 


gacctctaac 


tttcttcact 


aatgtgttga 


tgtctgtcac 


60 


tgcttaacaa 


gcaaaatggc 


at cagaaaga 


gggtgaacaa 


ataaaggtat 


atttagggct 


120 


aatgatgaat 


tcgacgtaaa 


gcacatcaat 


gtttccacca 


aggtttttgc 


ttccagtgtg 


180 


gtagggcaaa 


aagatgtgaa 


ctgaattatt 


ggtactctca 


aattaaatgt 


attcatttta 


240 


ttaattcatt 


tagcaacaqa 


catacacagg 


tacatatacc 


catatccgta 


gtttcactta 


300 


taaagaaaaa 


ttaaatccac 


ccaactgttt 


tgttttctgc 


aatattttta 


acttctgtga 


360 


ctttttgttt 


tttccattgc 


tttgaatcca 


caataggtag 


gtaggagaat 


ttgaagcacc 


420 


attgaaatga 


agtattctag 


aaaagtatgc 


agaaagataa 


acaaaatgca 


tccatctcta 


480 


gaagtgctta 


catctactta 


gcaagtgtga 


aactcacaat 


gaggatttag 


cctgttagta 


540 


tggcacagat 


tataaatagg 


agagtcgctg 


ttataatgta 


atataattaa 


cacaattgtt 


600 


cttgttatag 


agcatgatag 


tagctaccac 


ctgtc 






635 
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<210> 121 

<211> 159 

<212> PRT 

<213> Homo sapiens 

<400> 121 



60 
120 
180 



480 



<210> 119 
<211> 663 

<212> DNA 1 
<213> Homo sapiens 

<400> 119 ^ , 

acaacttggc tttagccatg gattccagtg atcagagcag cctgcaaaaa taacttaaat 

attaattgtt tattgattaa atatttaaca gaattggatc atcatttggt ctctggccca 
gcatatcagt ggtaggagtt aatcaaaagg atcatttgcc ccagaagagt ggctttcaaa 
tttagcatgc attggaatcc ccctggaggg cttgttaaca cagattattg aactctaccc 240 
cgagagtttc tggttcagta ggtcttgggt tggcttgaga atttgcattt ctagcaaact 300 
ttcaggtcat gctgatgctg ctggtccatjg gaccacgctt tgagtgagaa ccacgggacg 360 
agagaaacca ctgaagagca gagattcatt ttgaagacta caccatagga aggaggcaga 420 
aagtagaaag aagcactcca ctgcataaag ctgaaactgg catccaggaa tgagagatac 
caggcaagct ttggatgatt acaggaaata acttctcaaa ggtaaaaaat gaagtcagat 540 
ctccttacac ctatagtagc ttttttaaag ttcccatttc atcaagaatc aagacaagga 600 
tcataaagga aattgtcttt gaggctgcat gccctacctg attgctcttg aactggaact . 660 

663 

cag 

<210> 120 
<211> 561 
<212> DNA 
<213> Homo sapiens 

ttatgttcag aaattatttc ttctgcatga cctagtctac tgtgaaagcc ctcaattgta 60 
ttttttattt ctttctttga cttcttcact tccatgattt ctctttggtt tctttacatc 120 
tatctctttg tggaatttct cattcaaatc ctgatttgtt ttccttattt ctttgtgtag 180 
tttatotgtt ttctcttata tctcattgag tttctttaat attattattt tgaatttctt 240 

300 
360 



tcagacattt tataaatgtt ttttggatct tttacttgag agttattgtg ctcctttaga 
aatgccatgt ttccttgttt tctcatgttt cttatgttct taagttggta tctgtgtatt 
tggtgtgaca gttgcttctc ctaggttttt ggattggctt ttgtagggag aggctttttc 420 
ctgtagatat agctgtagtg ttagttgcat agagtacttt ggttttgatc caaggtgggc 
acagtattat aggccccata ggatttctcc tgctgtaaac agtgtgagtg gtgtctgtga 
gctcctcagt ggcttaacaa c 



480 
540 
561 
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Leu Asn 
1 



lie lie 



Phe Phe Ser Thr Ser Glu Asn Lys Glu Leu Val Phe 
5 10 15 



Asn Pro Leu Pro Cys Pro lie He Phe Pro -Val Val Pro Phe Trp Leu 

'20 25 30 

Gly Leu Lys Leu Phe Gin Cys Lys His His Val He Thr Ser Phe His 
35 40 45 

Ala Gin His Phe Val Leu Pro Gly He Asp Asn Cys Leu 'Val Phe Ala 
50 55 60 • ( 

i 

Phe Ser Val Ser Phe Leu He Phe Ser Gin Thr He Leu Leu Gly Val 



Glu Phe Leu Asn He Gin Tyr He Asn Phe His He lie Ser He Cys 
100 105 HO 

His Tyr Gly Thr Ser Ala Leu Thr Met Arg Arg Met Ser Ser Arc ( Asp 
115 120 , 125 

Leu Leu Leu Pre Thr Lys Asp T^ir Pre Ser Trp Leu Pro Gly Trp Gly 
130 135 140 

Gly Val Ala Pre Ser Cys Arg Val Arg Giu Arg He Pro Lys He 
145 150 155 

<210> 122 

<211> 203 

<212> PRT 

<213> Homo sapiens 

<4C0> 122 

Leu Pro Gin Fro Leu Thr Leu Ser Ser Asn Pro Ser Ser Arg Pro He 
1 5 10 15 

Lys Ser Glu Ser Leu Glu Met Gly He Trp His Gin Tyr Phe Lys Leu 
20 25 30 

Ser Val Leu Lys Asn Tyr Phe Phe Asn Glu Lys Asn He Thr Ser Tyr 
35 40 45 

Phe Asn He Trp Val His Cys Gly Met Ala Asn Leu Arg Val Thr Tyr 
50 ' 55 60 

Gin Leu Pro His Thr Leu He He Phe Leu Cys Pro Gly Thr Phe Lys 
65 70 75 80 

Thr Gin Ser Gly Asn His Gly Val lie Pro Asp Thr Ser Leu Ser Leu 
85 90 95 

Cys Pro Gin Ala Gin Leu He His Gin Gin Asp Met Trp Met Gly Cys 
100 1C5 110 

Phe Phe Ser Lys Cys Leu Glu Phe He His Phe Phe His Cys Cys His 
115 120 125 

Asn His Pro Pro Gly Pro Gly Ala lie Phe Ser Cys Leu Glu Asn Cys 
130 135 140 



70 



75 



80 
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Asn Ser Pro Glu Phe Val His lie His Met Thr Pro Ser Leu Leu Cys 
i4 5 15C 155 160 

Thr Leu Phe Leu Asn Pro Val Val He Phe Phe Thr Ala Glu He Ser 
165 170 175 

Tvr Gin Ala Pre Ser Leu Arg His Phe Cys Thr Phe Pro Thr Asp Ser 
180 " 185 190 

Ser His Cys Leu Gin Arg Pro Ala Pro Thr Arg 
195 200 

<210> 123 
<211> 229 
<212> PRT 
<213> Homo sapiens 

i 

<400> 123 

' S£r Val Ser Pro Leu Gin Gly Gly Gly Gin Ala Gly Arg Arg Val Gly 
1 5 10 15 

Glu Giv Val He Ala Tyr Met Ala Ala Gly Thr Glu Ala Arg Asn Arg 
20 25 30 

Ara Ala Glu Gly Glu Gly Ser Asp Arg Thr Glu Gly Cys Arg He Ala 
35 " 40 45 

GlV Arc Cys Pro Glu Leu Cys Glu Phe Gly Ala Gin Pro Gin Arg Arg 
50' 55 60 

Phe Arg Arc Val Pro Val Leu Ala Leu Ala Arg Gly Ala Arg Thr Val 
65 " 75 B0 

Phe Leu Arg Phe Leu Arg Pro Lys Arg Val Ser Pro Phe Phe Pro Leu 
85 90 95 

Giv Met Pro Lys Ala Thr Gly Lys Asp Arg Lys Leu Ser Pro Arg Arg 

100 105 HO 

He Leu Ser Lys Met Arg Pro Ser Arg Gin Arg His Leu Ser Arg Ala 
115 ' 120 125 

Pro Ala Pro Arg Cys Pro Ser Arg Gly Gly Thr Gly Gly Glu Val Ala 
130 135 140 

Gly Ala Leu Pro Arg Glu Tyr Pro Gly Ser Gin Thr Thr Arg His Arg 
145 150 155 160 

Pro Arc Leu Ala Pro Leu Leu Leu Leu Pro His Ser Arg Cys Leu Leu 
165 170 175 

Phe Arg Leu Pro Leu Lys Arg Pro Pro Ser Ala Gly Val Leu Arg Thr 
180 185 190 

Pro Ser Thr Ala Met Ala His Ser Asn Thr Phe Thr Gly Cys Leu Phe 
195 200 205 

Ala His Leu Lys Lys Trp lie He Ser Arg Leu Pro Ala Tyr Arg Thr 
210 " " 215 220 

Cys Arg Gly Gin Arg 
225 

<21C> 124 
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<211> 145 

<212> PRT ' ' 

<213> Homo sapiens 

i 

<400> 124 

Ser Leu Phe Asn Ser Ser Phe Tyr His Lys Gly Met Asn Tyr Ara Ala 
1 5 10 15 

Val lie Glu Lys Tyr Asp Asn Val Cys Ala Ser Arg Arg Arg Leu Ser 
20 25 ^'30 

Phe His Leu Lys Asn Lys Phe pin He Arg Ara Ser 'Gin He Val Thr 
35 4 0 4b 

Phe Trp He Tyr Asp Arg Tyr Leu Leu Cys His Leu Asn Asp Thr Lys 
50 • 55 60 

Asn Thr Val Cys Ala Val Leu Cys Val Pro Leu Tyr Arg Thr Cys Met 
65 70 75 * 80 

Phe Ser Asn Leu Tyr Thr Cys lie Leu Cys Phe He Val Leu Tyr Cys 
85 9C 95 

Thr Ser Gin He Leu Gin Arg Phe Glu Gly Leu Gin Pro Cys He Asp 
100 ^ 105 110 

Gin He Cys Trp Pro Asn Phe Ser Asn Ser He Phe Ser Phe Tyr Val 
115 , 120 125 

Thr Tyr Leu Leu Gin Tyr Phe Lys Val Phe lie lie lie Leu Ser Gly 
130 135 " 140 

Met 
145 

<210> 125 
<2i:> 204 
<212> PRT 
<213> Homo sapiens 

<400> 125 

Val Ser His Ser Ala Lys Asn Val Leu Lys Leu Pro Gin Pro Tyr Gin 
15 10 15 

Leu Asp Tyr Leu Ser Glu Ser He He Asn Asn Leu Trp Ser His lie 
20 25 " 30 

Lys Val lie Lys Asn Leu lie Ser Pro Arc Tyr Arc Thr lie Ser Cys 
35 • 40 " 45 

Ser Gin Ala Phe Asn Phe He Pro Asn Met Pro lie Val Glu Phe Cys 
50 55 60 

Leu Asn Met Tyr Phe Phe lie Met Gin Met Lys Val Cys Asp Phe Thr 
65 70 75 80 

Thr Thr Lys lie Ser Val lie Leu Phe lie Val Phe Val Ser Phe Asn 
85 90 95 

lie Leu Tyr Tyr Asp Pro Arg Leu Pro Val Ser lie Trp He Lys Gly 
100 105 110 

Trp lie Ser Lys Phe Thr Ax<j Thi Asp Phe Trp Leu 
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115 120 ■ 12b 

Phe Asp Ala Lys Ara Gly Arg Val Arg His Pro Ser Trp Gin Pro Asn 
130 ' 135 140 - • 

Glv Ser Glu Leu Glu Ala Leu Gly Lys Ala Gly Arg Arg Pro Gin Pro 
145 150 155 160 

Cvs Arq Lys Cys Leu Ser Leu Val Pro His Gin Pro Pro Cys His Gly 
165 170 1"?5 

Ala Leu Gin Lys Pro Asp Leu Lys Ser Val His Ala Gly Leu Asp Val 
180 185 , 190 

Lys Tyr Asn Thr Ser His Phe Thr Pro Cys Trp Pro 
195 200 

i 

<210> 126 
i <211> 195 
<212> PRT 
<213> Homo sapiens 

<40C> 126 

Leu Phe Ser Ser Val Pro Phe Cys Leu Ser Glu Tyr Leu Pro lie Leu 
15 10 15 

Val Cvs Asn Arc Leu lie lie Tyr Met Trp Leu Lys Met Ser Pro Leu 
20" 25 30 

A«p Lys Val Lys Phe Cys Phe Leu Thr Asn lie Pro Pro Ser Tyr Ser 
35 40 45 

Leu Lys Val Thr Thr Ala Thr Leu lie Tyr Leu Phe Leu Arg Tyr Gin 
50 55 60 

Thr Ala lie Thr Glu His Cys Ala Ser Cys Val Leu His lie Thr Arg 
65 70 75 B0 

Cys Thr Leu Lys lie He Phe He Lys Leu Leu Phe Arg Ser Lys He 
85 50 95 

H<« Ser Leu Cvs Thr Val Leu Gin Val Leu Lys Ser Ala Tyr Ser Cys 
IOC 105 HO 

Val Ser He Thr Lys lie Lys Pro Tyr Asn Ser Cys He Thr Pro Lys 
115 ' 120 125 

Ara Gly He Leu Cys Pro Phe Ala He Ser Leu Phe Ser Thr Pro Gin 
" 13C " 135 140 

Pro Trp Gin Thr He Cys Phe Leu Thr Leu Gin Phe Leu Val Phe lie 
145 150 155 160 

Leu His Phe His Phe Asn Ser Val Leu Cys He Phe Tyr Phe Pro Gly 
165 1*^0 175 

Phe Leu lie Asp Ser He Asn He Cys Val Phe Pro Ser Ser Trp Arc 
180 185 190 

Leu Phe Leu 
195 

<210> 127 
<211> 178 
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<212> PRT 

<213> Home sapiens 

<400> 117 

Phe Pre Met Thr Leu Gin Tyr Gly Cys Lys Cys Phe Met lie Glu He 
1 5 10 15 

Leu Tyr Tyr Lys Phe Gin Ser Tyr Leu Lys Gly Ser Ser Leu Val Gly 
2C 25 30 

Cys Thr Gin Glu Asn Ser Thr Ala Ser Gin Gly Leu Ser Asn Val Ser 
35 40 45 

Cys Pro Gin Lys Arg Asp Leu Phe Leu Lys Gly Lys Phe He Phe Lys 
50 55 60 

i 

Asn Gin Gin Ala Asn Gin Pro Arg Gin He Leu Asn Pro Ser Pro Asp 
1 65 70 75 80 

Arg Glu Ala Gly Lys Arg He Leu Lys Cys Thr He Lys Arg Trp Leu 
85 90 95 

Tyr Met Trp Lys Asn Thr Asn Phe His Asn Lys His Ser He He Asn 

100 105 110 

Ala Asn Arc Lys Tyr He Tyr Cys Leu Pro Gin Pro He Val Tyr Leu 
115 12C 125 

Leu Gly Glu Pre Cys His Cys Ala Phe Arg Arg Gin Trp Trp Arg Val 
13C 135 140 

Cys Leu Thr His Thr Phe Thr Thr Asp Pro Arg Trp Leu Pro Cys Ser 
145 150 155 * 160 

Phe Val Arc Asn Lys Gly He Ara Phe Val Pre Ser Trp Ala He Lys 
165 ' 170 175 

Asn Leu 



<21C> 126 

<211> 176 

<212> PRT 

<213> Homo sapiens 

<40C> 128 

Pre Pro Trp Cys Gin Gly Lys Pro Ala Fro His Ser Asn Leu Thr He 
15 1C 15 

He Gin Ala Leu Phe Gin Leu Leu Ala Trp Leu Lys Ser Gly Pro Ser 
20 25 " 30 

Ala Ala Glu Frc Arg Glu Gly Cys Arc Gly Leu Gly Thr Gly Phe Ala 
35 ' 40 45 

Trp Pre Gly Gly Tyr Glu Arg Leu Gin Pro Ala Arg Ala Thr Leu Cys 
50 55 60 

Gin Ser Ser He Ser Val Leu Lys Ala Fro Thr Cys Leu Asp Arg Val 
65 70 75 80 

Gly Gly Val Asn Asp Gly Met Gin Ser Fro Gin Sti Tyx Thr His Ala 
65 " 90 95 
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Gin Leu Ala His Ala Pro Cys Leu Lys Pro Trp Leu Pro Ala His His 
100 105 HO 

Leu Glu Gin Glu Gly Gin Val Pro Tyr Gly, Leu Gin Pro Leu Trp Pro 
115- ' 12C 125 

Trp Ala Pro Pro Ser Val He Pro Leu His Ser Leu Phe Pro Leu Val 
130 135 140 

Val Val Ala Cys Leu Cys Val Phe He Asn Val Phe Ser 'Leu Cys Arg 
145 - 150 155 • 160 

Ala Ala Ser Cys Leu Phe Phe Gin He Trp Leu Leu Leu Ser Leu Pro 
;65 170 l* 75 

<210> 129 1 

<211> 128 

<212> PRT 

<213> Homo sapiens 

<40C> 129 

Phe Leu Phe Glu Lys Leu Met Thr Met Asp Pro Val Leu Cys Gly Leu 
1 5 10 15 

Tyr Phe Ser Phe Ser Gly Gin Ser Arg Lys Lys Tyr Thr Thr Ala Glu 

20 " 25 30 

t, v « Giy He Thr Leu Arg Lys Lys His Lys Tyr Phe Gly His Lys Arg 
35 4C 45 

Ala Phe Leu Leu Ser Lys Cys Pro He Arg Phe Phe Ala Thr Val He 
50 55 60 

Phe Asn His Gin Val Gin Cys Leu Lys Gly Cys Phe Ser Asn Ser Phe 
65 70 75 80 

Gly Val Cys Gin Thr Giy Met Gin Val Leu He Cys Gin Ser lie Ala 
85 90 

Val Pro Tyr Thr Ser Tyr Leu Ala Thr Leu Ser His Lys Ser Phe He 
100 ~ 105 HO 

Trp Lys Thr Val Ser His Leu Thr Glu Leu Leu Pro Leu Lys Tyr Ala 
115 12C 125 

<210> 130 

<211> 178 

<212> PRT 

<213> Homo sapiens 

<400> 130 

ph* Leu Gin Ala Ara Lys Trp Thr Leu Thr Lys He Phe Leu Thr Leu 
1 5 10 15 

He Leu Ala Ser Gin Pro Pro Glu Leu Gin He Asn He Cys Cys Ser 

20 25 30 

Ser Tyr Pro Val Met Val Phe Cys Tyr Ser Ser Ser He Gin Ala Gin 
35 40 45 

lie Asn He Cys Cys Ser Ser Tyr Pro Val Met Val Phe Cys Tyr Ser 
50 ~ 55 60 
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Ser Ser He Arg Gly His Lys His Ser Ser Ser Ser His Thr Asp He 
65 " 7C 75 80 

Glu Leu Gin Thr Thr Gly He He Lys Asn ,Val His Cys Ala Phe Asn 
85 90 95 

Arg Val Tyr Trp Gly Pro Leu Gly Gin Tyr Met Arg Leu Leu Leu Arg 
10C ' 105 110 

Tyr Asp Lys Leu Ser Pro Glu Gly Leu Val Thr Val Asn 'Gin Val Lys 
115 120 , 125 

i 

Asp Glu Val Ala Phe Gin Asp Gly Glu Ser Glu Cys Thr Glu Val Leu 
130 , 135 140 

Asn Gin Glu 1 Gly Glu Thr His Gin Leu Thr Glu Arg Lys Ala Lys Pro 
145 - 150 ' 155 160 

Arg Asn Leu Asn Met Ser Arg Glu Glu Trp Gly Met Val Val Gly Trp 
165 170 175 

Glu Trp 



<210> 131 

<21i> 206 

<212> PRT 

<213> Home sapiens 

<4CC> 131 

Thr Cys Thr Ser Thr Arg Arc Lys He Leu Leu Leu Phe Phe He Phe 
1 5 10 15 

Ser Ser Thr Ser Pro Val Pre Ser Leu Glu Arg Arg Glu Thr Ser Cys 

20 25 30 

Leu Ale Val His Lys Pre Leu He Phe Lys Val Phe Phe Val Leu Phe 
35 " 40 45 

Ser Pro Ser Arg Thr Leu Pre Arg Leu Ser Phe Cys lie Lys His Ser 
50 " 55 60 

Gin Phe Phe Trp Leu He Leu Cys Thr Lys Tyr Phe Tyr Leu Phe His 
65 7C 75 80 

He Leu Arg Leu Phe Leu Gly Tyr Glu Thr Asn Ala Gly Leu lie Leu 
85 90 95 

Leu Leu Met Gly Ser Trp Cys Phe Met Trp Leu Ser Lys Leu Cys Arg 
100 105 110 

Ala Leu Ala Arg Glu He Met Leu Leu Gly Leu Val Leu Gly Cys Arc 
115 120 125 

His Ser Phe Met Leu Met Gly Val Leu Phe Phe Ser Phe Phe Thr Glu 
130 135 140 

Gin Ser Gin Ala Phe Leu He Val He Arg Leu Gin Lys His Arg Ser 
145 150 155 160 

Trp Glu Met Thr Leu Pro Asn Val Glu Met Leu Leu Asn Leu Lys Gly 
165 170 175 
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Se- Phe Leu Tyr Cys Leu Val Leu Cys Phe lie Leu Ser Glu Asp Cys 
180 ' 185 '190 

Lys' Phe lie Val lie Lys Lys Asn Pro Arg lie Thr. Arg lie Pro Phe 
195 200 205 

<210> 132 

<211> 165 

<212> PRT 

<213> Homo sapiens ( 

<400> 132 

Tyr Ala Asn He Ser Gin Lys Val Ser Cys Lys Lys Ala Phe Thr Glu 
1 5 i 10 15 

His Leu Phe lie Phe Phe Tyr Asn Tyr Ala Pro Met Ser Thr Val Cys 

20 25 30 

Gin Thr Pro Arc lie Arc Arg Arg His Thr Ser Met Asp Glu Trp Leu 
35 ' 40 45 

Ala Ser Cys Giy Leu Phe lie Lys Arg Asn Ser Met Leu Arg Lys Thr 
50 55 6C 

Leu Phe Lys Thr Ara lie His Arg Met Phe Ser Ala He lie Leu Leu 

65 70 75 

P-e lie lie Glu Asn Thr Pro Leu His He Tyr Val Val Leu Glu Asn 
85 50 95 

Leu Val Ser Asn Leu Phe Cys Phe Asn Ser Leu Cys Asn Phe Leu Pro 
100 105 HO 

?he Asn Phe Asn Phe Tyr Phe Met Leu Pre He Leu Cys Phe Leu Phe 
115 120 125 

Phe Leu Leu Leu Val Leu Met Phe Tyr Ser He Leu Leu Asn Leu He 
130 135 1^0 

Lys Val He Leu Lys Tyr Phe Pro Tyr Phe Tyr Ser lie Tyr His Leu 
^4 5 150 15- 

Lys Phe Tvr Val Ser 
165 

<210> 133 
<211> 163 
<212> PRT 
<213> Home sapiens 

<400> 133 

Ser Ser Gin Val Ser Tyr Lys Ser Val Thr His Val Ser Gin Ser Ser 
I 5 10 

Asp Met Leu Asn Met Val Leu Val Glu Gin Gin Lys Glu Glu Cys Glu 
20 25 30 

Glu Ala Ser Arg Tyr He He His Glu Cys Pro Thr Leu Gly Val Ala 
35 40 45 

Pro <er Ala He Val Ser Lys Gly His Pro Ser Leu He Val Leu Gin 
50 55 60 
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Glu Val Fro Val Cys Fhe Trp Cys Ser Cys Leu lie Phe Ser Leu His 

65 7C 75 8C 

His Ser lie Tyr Phe Tyr Arg Glu Glu Glu Ser lie Thr Leu lie Tyr 
"'8 5 ' 90 95 

Ara Lys Leu Lys Cys Leu Thr Val Gin Asn lie Phe Pro Pro Cys Asn 
100 105 110 

Pro Leu Ser Leu He Gly Ala Arg Arg Lys Lys Arg Lys Leu Gly Pro 
115 120 125 

Gly Lys Leu Gin Gly Pre Trp Glu Gly Arg Lys Qly Leu Ser Leu Met 
130 135 140 

Leu His Thr Asn Pro Tyr Thr Val Leu Thr Ala Leu He Leu Ser Leu 

145 150 i 155 160 

1 Pro Thr Lys 



<210> 134 

<2H> 190 

<::2> PRT 

<213> Homo sapiens 

<400> 134 

Leu Glu Arg Ala Lys Val Gly Gly Leu Cys Arg Thr Trp Leu Trp Ala 
1 5 10 15 

Ser Thr Gly Cys Arg Leu Val Pro Met Pro Val Phe Cys His Glu Leu 

20 25 30 

His Phe Cys Arc Pro Ser He Leu Cys Gly Tyr Phe Leu Leu Gin Arc 

35 " 4C 45 

Phe Arg Pro Arc Arc Arc Leu Phe Val Cys Thr Pro Ser Ala Met Asn 
50 5 5 60 

Gly His Ser Ser Cys Leu Leu Gin Met Pro Ser Ser Phe Ala Ala Gly 

6; " 7C 75 80 

Val Arc Val Leu Ala Ala Leu Leu Gin Met Glu He Glu Gin Leu Thr 
65 90 95 

Cys Tyr Leu Leu Pro Ara Ser His Phe Leu Leu Phe Pro Leu Trp His 
100 105 110 

His Gin Ala Cys Thr Pre Val Ala Val Glu Gly Leu Asp He Pro Ala 
115 120 125 

Arc Val His Thr His Val Gly Phe Ala Cys Ala Ser Val Arg Pro Leu 
130 135 140 

A^a Ser Thr His Val Cys Trp He Ser Cys Gly Leu Phe Ser Leu Leu 
145 15C 155 160 

Val Leu Ala Leu His Leu Arg Leu Cys Glu Gly Pro Gly Ser Gin Cys 
165 170 175 

Ser His Leu Arg Thr Gin Ser Pro Glu Gin Asn Phe Ser Phe 
180 185 190 

<21C> 135 
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<211> 185 (( 

<212> PRT 

<213> Homo sapiens 

i 

<400> 135 

Lys Ser Lys Asn Pro Val Thr Arg Leu Asp Thr Ser Asp Thr Asp His 
1 5 1° 15 

Val Cys His Val His Phe Cys lie Pro His Lys Ala Pro Tyr Leu Ala 
* 2 C 25 '30 

His Ser Thr Cys Ser Leu Thr ,Leu Asn Glu Tyr Met 'Thr Gin Pro Gly 
35 40 45 

Lvs Leu Ala Cys Lys Tyr Asn Leu He Arg His Asn Asn He Trp Gly 
50 ' 55 60 

Glu Val Arg Pro lie Pro Thr Thr lie Asn Tyr Arg Thr Val Ser Val 
65 ' 70 75 80 

Gly Ala Met Leu Arg lie Cys Leu Leu Val Ser Ala Gin Glu Arg Val 

85 9C 95 i 

Asn Ala Ala Gly Met Gly Cys Ser Asn Leu Ala His Ser Lys Glu Arg 
10C ( , 105 I 10 

Thr Gly Pre Leu Thr Gly Ser Trp Glu Val Thr Phe Glu Pro £eu Glu 
115 , 120 12b 

Aso Pro Ala Trp Leu Thr Phe Phe Leu Cys Pro Arg Pro Ala Thr Leu 
130 135 I 40 



Ser Val Pro Val Cys Ala Asn Lys 
145 1^0 


Val 


He Tyr Gly Glu Cys 
155 


Leu 


Val 
160 


Leu Tyr Ala Gly Pre Ala Trp Ala 
165 


Val 


His Gin 
170 


Gin 


Phe Asp 


Leu 
175 


Ser 


He Ala Trp Gly Thr Arg Asp Val 
18C 


Ala 
185 












<210> 136 
<211> 20S 
<212> PRT 
<213> Homo sapiens 














<400> 136 














Met He Ser Thr Arg Cys Asn Leu 
1 5 


Glu 


Val Gly 
1C 


Asn 


Ser Val 


Pro 
15 


Ser 


Ser Gin Leu Leu Val Asn Gin He 
20 


Val 
25 


Asn Leu 


Thr 


Asn Leu 
30 


Phe 


His 


He Val Val He Gin Asn Leu Pro 
35 40 


Glu 


Leu Arg 


He 


Tyr He 
45 


He 


He 


Leu Lys Asn Asn Val Ala Cys Phe 
50 55 


Thr 


Phe Leu 


Phe 
60 


Gin Asn 


Phe 


Trp 


Glu Leu He Cys Lys Glu Val Pro 
65 "70 


Ala 


He Lys 
75 


He 


Tyr Asn 


Leu 


Phe 

80 



Asn Asn Leu Phe Gly Lys Met His Asp Arg Ala Val Lys Asn He Met 
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85 90 95 

Phe Asp Lys Gly Leu lie Leu Ser Ale Ala Ser Asp Gly Glu Asn Thr 
100 105 110 

Lys Cys Leu Gly Ala Val Phe Asn Val He He Lys Trp Pro Cys Asp 
115 12C 125 

Leu Gin Trp Met Pro Ala Phe His Glu Ala Ser Thr Pro His Arg Met 
130 135 140 

Ser Lys lie He Leu Thr Ser Thr Ser Phe Gly Tyr Arg Glu Lys Asn 
145 = 15C 155 , . 16C 

Val Lys Glu Cys Asn He Leu Ara Glu His He Val Leu Tyr Cys His 
165 170 175 

i 

Asn Lys Ser Asn His Asn Leu His Tyr Glu Asp His Leu Gly He Val 
18C 185 190 

Leu Ser Met Thr Leu Arg Asn Arg Arq Glu Phe Gin Leu Cys Leu Leu 
195 200 205 



<::o> 137 
<c:i> 108 

<212> PRT 

<213: HoiTO sapiens 

<400> 137 

Thr Ala Pre Cys Phe Leu Ala Leu Cys Ser Met Thr Ser Phe Leu Tyr 
1 ^5 10 15 

Leu Val Met Ser Met Ser Arc Gly Pro Leu Arg Gly He Gly Phe Phe 

20 25 30 

Ser Cvs Phe Ser Ala Leu Cys Cys Gin Val Phe Leu Ala Ser Ala Leu 
35 40 45 

Met Leu Pre Val Asn Trp Gin Leu Leu His Arg Thr Glu He Leu Glu 
5C 5 5 60 

lie Trp Tyr Arc Gin Thr Val Glu Val Leu Ser Met Arg Glu Lys Gin 
65 70 75 80 

Lvs He Pre Val Glu Lys Lys Gin Lvs He Pro Phe Cys Leu Ser Pro 
8 5 " 9C 95 

Leu Phe Pre Leu Ala Gly Phe Thr Asp Phe Leu Asn 
100 105 

<21C> 138 
<211> 203 
<212> PRT 
<2L3> Home sapiens 

<400> 138 

Val Asn Thr Gin He Ser He Ser Thr Lys Cys Leu Ser His Trp Ser 
15 10 15 

Asn unr her ^eu Gly Aia Gly Asp Ser Ser Gly Ser Glu Val Lys Ser 
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20 25 

Leu Pro Leu Arg Ser Cys Asn Ser Arg Gly Gin Gly Gly Asp Lys He 

35 4.5 

Thr Lys Gin ,Leu Ser Val Gin Tyr He Arg *Cys Cys Arg Leu Pro Lys 
50 55 6C 

Leu Ser Gly Phe Thr Gin Asn Pro Ser He Ala His Asn Ser Val Cys 
65 70 75 80 

Arq Asn Trp Gly Leu Ser Lys Val Ser Leu Arg Pro Leu Tyr Leu Pro 
85 ^ 95 

i 

Ala Gly Leu Pro Leu Arg Leu Pro Ser Ser Gly Gly Arg Ala Gly Ser 
100 ' 105 HO 

Glu Val Arg Gly Gly Cys Pro Pro Pro Pro Gly Thr Pro Gly Leu Leu 
115 ■ ' 120 125 

Hi* Thr Cys Leu Ser Pro Lys Gin Gly Cys Leu Arg Leu Gly Ser Gly 
130 135 140 

Ser Gin He Cys Gly Val Leu Glu Ala Leu Glu His Trp Leu Leu 1 Leu 
145 150 155 160 

Ala Arg Gly Ser Gin Ser Thr Lys Ala Gin Arg Gin Leu His Ala Gly 
165 170 17 5 

Arc Gly Ala Gly Arg Leu Arg Trp Trp Leu Gly Pro Gly Val Val Arg 
180 185 . 190 

Phe Cys Leu His Pro Ala Gly Gly Asp Arg Ala 
195 200 

<210> 13S 

<:il> 194 

<212> PRT 

<213> Homo sapiens 

<400> 139 

A-n Cys Ser Leu Glu Arg Lys Cys Ser Thr Leu Val Glu Cys Thr His 
i 5 10 1- 

H^s Ly= Ala Val Ser Glu Asn Ala Ser Val Phe Val Cys Glu Asp He 
20 25 30 

Pro Phe Thr Thr Asn Ser Lys Ser Phe Leu Tyr Pro Ala Asp Ser Thr 
35 40 45 

Lvs Asp Val Phe Gin Asn Ser Ser Thr Lys Arg Lys Val Gin Leu Cys 
50 55 60 

Glu Leu Asn Thr His He Thr Lys Glu Phe Leu Arg Met Leu Leu Ser 

65 70 75 80 

Ser Phe Tyr Val Lys He Cys Thr Phe Ser Thr He Gly Asn Lys Val 
85 90 95 

Leu His Met Asn Thr Cys Arg Phe Tyr Lys Lys Gly Val Ser Thr Leu 
100 105 U0 

Val Tyr Gin Lys Lys Val Ser Ser Leu Val Glu Cys He His His Lys 
115 120 125 
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Ala Val Ser Glu Asn Ala Ser Val Phe Leu Cys Glu Asp He Ser Phe 

130 135 14C 

i 

Ser He Leu Gly Leu Lys Ser Leu Gin He, Ser Thr Cys Arg Tyr Tyr 
145 ' 15C 155 160 

Lys Asn Thr Asp Lys Leu Leu Ser Gin Lys Glu Tyr Ser Asn Leu Val 
165 170 175 

Glu Cys Ala His His Lys Glu Leu Ser Glu Asn Ala Trp'Leu Tyr Phe 
180 185 ■ 190 

i 

Met Asp 



^21C> 14 0 1 

<211> 75 

<212> PRT 

<213> Hoirto sapiens 

<400> 140 

Ara Glu Asn Val Glu His Ser Leu Lys Lys He Val Thr Leu He Phe 
1 5 10 ' 15 

Lys Arc Gin Phe Phe Leu Asn Axa Leu Pro Leu Met He Cys Asp Leu 
20 25 30 1 

Cvs Val Val Gin Asp Phe Gin Gly Arc Ser Leu Leu Trp Ser Gly Tyr 
35 4C 45 

He Tyr Gly Pro His Gin Thr His Ala Glu He Ser His Gly Ser Val 

5C " 55 6C 

Glv Gly Trp Gly Leu Met Gly Gly Val His Val 
€1 ' 70 75 

<;io> i4i 

<211> 224 
<212> PRT 
<213> Home sapiens 

<400> 141 

Cys Phe He Tyr Met Lys He Gly Val Val Lys Ala He Leu Pro Leu 
15 10 15 

Cys Leu Val He Ala He Ser Val Pre Arg Thr Thr Leu Lys Gly Ser 
2 0 25 30 

Leu Asp Gin Arg Lys Phe Ser Val Ser Gly Tyr Ala Ser Pro Glu Leu 
35 40 45 

Asp Phe He Asp Leu Lys Lys Pro His Leu Val Leu Phe Thr He Lys 

50 55 60 

Asp Val Val Pro His Leu His Lys He Gin Gly Ser He Arg He Leu 
€5 70 75 80 

Lys His Val Asp Glu Lys Lys He Thr Gly Thr He Phe Gin Cys Phe 
85 90 95 

Thr He Cys Leu Ala Gin Tyr Tyr He Phe Tyr Arg Cys Ser Cys Pro 

100 105 HO 
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Lys Thr Leu Asn He Asn Cys Tyr He Ser Tyr Phe Tyr Phe Ser Asn 
115 120 125 

Glu He He Glu Pro Lys Lys Pro Ser Asn Phe Pro Lys Pro Lys Arg 
130 135 140 

Gin Lvs Lys Pro Gly Phe Lys Leu Ser Phe Pro Thr Ala Asn His Cys 
145 150 155 160 

Leu He Trp Tyr He Cys Leu Gly Pro Asp Ser Asp His His Arg Ser 
165 170 175 

i 

Gin Ser Pro Phe Lys Asp Lys Tyr Val Phe Gly Phe Lys Gly Gin Phe 
180 185 190 

He His Phe He Asp Lys Lys 'He Glu Ala Gin Lys Asp Thr Arg Trp 

195 200 205 

Lvs Glu His Gin Leu His His Gin Pro Ser Ala Pro Val Leu Ser Val 
210 215 220 

<210> 142 

<211> 143 

<212> PRT 

<213> Home sapiens 

<400> 142 

Pre Asp Ala Glu Pro He Thr Thr Asn Ser Thr Leu Met Ala Ser Leu 

15 10 1 15 

Leu Val Glu Leu Cys Met Val Pro Pro Leu Met Pro Phe Ser Asp Pre 
2C 25 30 

Arc Ala Leu Gin Met Ara Glu He Ser Leu Ser Ala Val Ala He Val 
35 40 45 

Pro Ser Ser Pro Gly Arg Gly Arg Arc Leu Arg Gly Ser Pro Ala Ser 

50 55 60 

Leu Lys Arg Leu Tre Ser Met Lys Pre Pro His Thr Ser Cys Pro Phe 
6 5 ' 70 75 80 

Pro Phe Thr Pro Gly Ser Gly Pro Pro Asp His Leu Gin Trp Pro Phe 
85 90 95 

Pro Ala Ala Ser Trp Arc Ala Gly Cys Leu Ala Phe Cys Leu Asn Thr 
10C 105 HO 

Glv Leu Cys Ser His He Cys Gin Thr Ser Lys Ala Glu Ala Leu Thr 
115 120 125 

Leu Gly Ara Tyr His Gly Gly Gly Gly Gly Ser Ala Pro Gly Arg 
130 " 135 140 

<210> 143 

<211> 213 

<212> PRT 

<213> Home sapiens 

<400> 143 

Ala Ala Asn Leu Asp Ser Gin Ser Glu Tyr Ser He Val He lie Arg 
1 5 10 15 
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Asn Leu Glu Thr Glu Pre Gly Ala Tyr Glu Phe Asn Lys Gly Trp Leu 

2C 25 30 

Leu Leu Phe lie lie Leu Phe Phe Leu Leu Phe Leu Pro Gly Asp Gin 
35 4C 45 

Thr Ser Thr Ala Tyr Phe Ser Pro Tyr Val Thr Thr Arg lie Phe Pro 

50 55 60 

Asp lie Arg Phe Tyr Gin lie Phe Val Val Thr Tyr Pro Leu Leu Phe 

65 " 7C 75 80 

Val Cys Ser His Ser Met Val Leu lie Lys Pro Phe Phe Leu Lys Cys 
65 90 95 

Phe Ser Val Glv Gin Trc Tvr'Leu Spr Asn Hp Leu Asn Phe Leu Lys 
10C 105 110 

Ser His Ser Arg Pre Val Cys Tyr His Leu Val Pro Thr Phe Gin Pro 
115 " 120 125 

lie Phe Pro Thr Thr Fro Pre Tyr Phe Phe Ala Val Thr Lys He Asp 
130 135 140 

Tyr Ser Phe Phe Leu Cys Lys Thr Ala Leu Leu Pro Leu Cys Phe Cys 
145 150 ~ 155 160 

Pro Arc Ala Phe Cys Leu Leu Glu Ser Ser Phe Leu Gin Leu Phe He 
165 170 175 

Pro Tyr Ser Pre Gin Gly Pro Ala Gin Arc; Thr Pro Leu Pro Pro Asn 
180 185 190 

Val Ser Ser Phe Leu Trp Leu Glu Met Ser Ala Val Lys Val Leu Gin 
195 200 205 

Phe Phe Gly Leu Fhe 
210 

<21C> 144 

<2U> 220 

<212> PRT 

<213> Homo sapiens 

<4CC> 144 

Leu Leu Ser Tyr He Ser Phe Leu His Cys Cys He Ser Cys He Ser 

1 5 1C 15 

Phe Leu His Leu Ala Asn He Ser His Pro Cys Ala Ala Cys Phe Gly 

20 25 30 

Asp Leu Ser Met He He Cys Leu Pro Val He Leu Asn Phe Glu Arg 
35 40 45 

His Phe Met Ser Leu Phe Leu Tyr Ser Leu His Cys Val Cys Trp Leu 
50 55 6C 

Thr Asn Tyr Thr lie Thr Cys Asp He He Ser Leu Ala Phe Cys He 
65 "* 7C 75 80 

Ser Ser He He Val Leu Lys Leu He Ser He lie Gin Leu Asp Leu 
85 90 95 
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Glv Met Gly Val Phe Glu Phe Leu Cys Glu Val Ala' Val Glu Phe His. r 
100 105 , , 110 

Phe lie Tyr Lys Tyr Gly Tyr Phe Phe Gin His Asp Leu Trp Lys His 
115 12C 125 

Ser Thr Phe Ser Tyr Asp Leu Gin Cys Gin Asn Ser Gly Leu Tyr Phe 
130 ' 135 140 ' 

Trp Thr Pro Cys Tyr Val Ser He Gly 1 Phe Met Cys Leu Phe Leu Cys 
145 150 1^5 160 

Hi<; Tyr Leu Thr Leu Lys Tyr Cys Ser Leu He He Met Cys His He 
i 165 ' 1*70 175 

Phe Ala Met Thr Ser Gin Phe Val Phe Phe Thr Leu Gly Leu Leu His 
180 185 190 

Phe His Val His Arg Glu Leu Ser Glu Glu He Lys Pro He Val Ser 
195 200 205 

Cys Thr Arc Ala Cys Ala His Ser His Val Thr Lys 
21C " 215 ( . 220 

<210> 145 

<211> 21C 

<212> PRT 

<213> Homo sapiens 

<400> 145 

Arc Leu He Asn Lys Arg Gin Tyr Leu Glu Gin Asn He lie Pro He 

1 5 10 

Phe Phe Leu Asp Phe Asp He Leu Ser He Leu Lys Arg Cys Pro Arc 
20 25 30 

Asn He Leu Leu Ser Leu Tyr His Val Pro Gly Gly Asn lie Pro Asn 
35 4C 45 

Val Leu Phe Lys Phe Ser Val Leu Phe Lys Ser Ala He Phe Val He 
5C ^ 55 60 

Thr Gin Asn Val lie Phe Asn lie Tyr Gin Leu Tyr Lys Ser Asn Leu 
65 70 75 80 

Glu Phe Arg He Thr Lys Thr Lys Ser Phe Tyr His Ser Phe Leu Tyr 
85 90 95 

Thr Phe Ser Ser Thr His Met Val His He Trp Ala Phe Asp Ser Tyr 
100 105 HO 

Val Cvs Lys Lys He Pro Val He Phe Lys He Asn Phe Lys Ser Cys 
115 120 125 

Val Phe Leu Phe Phe Ser His Leu Lys Gly He Leu Met Asp He He 
130 135 140 

Met Lys Leu Ser Val Lys Val He Arg Arg Arg He Asp Arg He Tyr 
145 150 155 160 

Tie Tyr lie Glu Lys Asn His Lys Arg Arg Gin Lys Met Asn Asn Asp 
165 170 17- 

He Pro Val Asn Leu Val Leu Cys Thr Leu Pro Leu He Ser Phe Ser 
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16C 185 190 

Gin Ash' lie Trp Glu lie Asp He He Cys His Leu Gin Met Arg Lys 
195 1200 " 205 

Leu Arc 

21C 

<210> 146 

<211> 194 

<212> PRT 

<213> Home sapiens 

<400> 146 ' 

Leu Asn Arg Phe Leu Val Val Lys Leu Leu Ser Cys Val Val Asn Ala 

1 ' 5 10 15 

Cys Leu He Phe Lys Glu Asn Ala Lys Leu Ser Lys Val He Arg Ser 
2C 25 30 

Asp His Phe Thr Phe Ser Pro Ala Met Cys Glu Gly Ser Arg Phe Phe 
35 4C 45 

Val Phe Tyr Tyr Ser His Ser He Ser Cys Val Leu Leu Ser His Tyr 

50 55 6C 

i 

Gly Phe Asn Leu Tyr Phe Leu Leu Val Phe Leu Leu Leu Cys A'sn Lys 
65 ■ 7C 75 80 

Leu Fro Gin Thr Gin Leu Lys Thr Thr Phe Phe Leu Phe Thr Val Ser 
85 = 9C 95 

Met Glv Glu Ser Asp Tyr Arg Leu Thr Arg Val Ser Val Gin Gly Leu 

ICO 105 110 

Thr Gly Leu Lvs Leu Asn Leu His Gly Thr Ala Val Ser Phe Glu Glu 
115 120 125 

Phe Leu Leu Gin Ala His Trp Leu Leu Thr Glu lie Asn Ser Leu He 
130 135 140 

Leu Asp Arc Ser Leu His Phe Leu Phe Gly Tyr Gin Leu Gly Thr Ale 
145 150 155 160 

Leu Ser Phe Tyr Arg Pro Pro Arcr Gly Pro Cys Leu Val Ala Pro Ser 
165 170 175 

Arc Gly Ser Ser Pro Pro Gly Trp Leu Gin Lys Asn Pro Ser His Phe 
160 165 19C 

Tyr Ser 



<210> 147 

<211> 133 

<212> PRT 

<213> Home sapiens 

<400> 147 

Leu Val He Leu Glu He Pro Lys Ser Asn Ser Leu Thr Asn Leu His 
1 5 10 15 

His He Asn Cys Phe Val Ser Asp Gly Leu Phe Gly He Asn Phe Lys 
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2C 25 30 

lie Asn Gin Leu Arc Cys Leu Glu Ser Cys Thr Leu Val Lys He Leu 
35 40 ■ 45 

Tyr Val Asp Thr Met Glu Glu Thr Glu Arg Ala Val Asp Met Ala Ala 
SO 55 60 

Cy^ He Tyr Asp Gly Asn Glu Ser Leu Gly Asn Cys Arg Asp Trp Lys 
65~ ' 70 75 80 

Gly Gly Gin Val Arg Gin Asp Ser Pro Ser Ala Asn Lys Arg Arg Arg 
85 90 , ■ 95 

Val Arq He Glu Met Leu Ala Arg He Lys Val Lys Met Asp Gly Tyr 
100 105 HO 

He Trp Ser Gin Leu Asp Phe Gin Glu Tyr Leu Ser Gin Thr Gly Asn 
115 * 120 125 

He Phe His Phe Ser 

13C 

<21C> 148 

<211> 163 

<:i2> PRT 

<213> Homo sapiens 

<40C> 146 

Cvs Gin Arc Asn Ala Gin Arc Asn Cys Ser Leu Glu His Leu Gly Phe 
I ' 5 10 25 

He Leu Gly Phe Gly Met Leu Asn Val Cys Lys Tyr Pro Lys He Lys 

20 25 30 

:v c hSTl Asn He Lys His Phe Ser Gin Ala Phe Gin He Arc Ser Ala 
35 " 40 45 

Pre Thr Cys He Ser Cys Leu Val He Tyr Leu Ser Leu Tyr Ser Ser 

5C 55 60 

He Ser Thr Ser Leu Phe Pro Val His Phe Gin Val Asn Cys Arg Cys 
65 70 75 80 

Leu Tyr Thr Phe Pro Gly Glu Phe Ser Lys Thr He Ser Ser Gin Ala 
85 SO 95 

c e - Ala Gin Arc Cys Thr Asp Leu Leu lie Gin Glu Phe Phe Gin Thr 
100 105 HO 

Thr Pro Gin Leu His Ser Gly Asn His Ala Asp Gly Ala Leu He Ser 
115 120 125 

Arc Asn He Thr Ser Leu Met Ala Lys Gly Lys Asp Leu Ala Tyr His 
" 13C 135 140 

Val Leu Gly Val Lys Thr Ser Ala Pro Asn Gin Tyr Thr Ser Ala Ser 
145 - 150 155 1& U 

Ala His He 



<210> 149 
<211> 167 
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<212> FRT 

<2I3> Home sapiens 

<4C0> 149 

Ser Leu Thr 1 Arg Ser Thr Ala Lys Glu Thr Met Tyr His Gly Lys Val 
15 1C 15 

Leu Asp Thr Val Thr Ala Lys lie Thr Ser Ala Cys Ser Gly Leu Ser 
20 25 30 

Leu Lys lie Cys Pro Leu Gly Cys Gly Glu Leu Cys Ser Cys Val Asn 
35 ,40 1 " '45 

Leu Glu Leu Arc Ser Kis His Thr Trp lie Leu Arc Val lie Val Ser 
50 55 60* 

Pro lie Asn Pre Val Fhe Phe Se'r lie Pre Leu Ser Thr Leu Asn Val 

65 70 75 80 

Tyr Gly Pne Phe Thr Phe Cys Leu Pre Lys Pro Ser Arc Asp lie Asn 
85 90 95 

i 

Arc Ser Leu Ser Cys Gly Gly Leu Arg Arg Pro Leu Lys Leu Ser Ser 
100 105 110 

Cys Cys Ser Gin Fhe Pro Fro l'le Ala lie Ser Ser Leu Asn lie Lys 
115 12C 125 

Ser Ser Ser Gly Val Leu Tyr Gin Ser Leu Leu Leu Lys Thr Asn Thr 
13C ' 135 140 

Lys Glu Asn Leu Ser Val Phe Phe Ser Leu Phe Phe Cys Leu' Thr Phe 
145 150 155 16C 

Lvs Lys Phe Phe Arq Ser Tyr 
165 

<210> 150 
<H1> 186 
<212> PRT 
<213> Heme sapiens 

<400> 150 

Arc Ser His Phe Phe Ser Leu Met Gin Met lie Glu Asn Asn Leu Asn 
15 10 15 

Ala Asp Gin Gin Gly Thr Gly Ala lie Tyr lie Thr Fhe Thr Gin Asn 
2C 25 30 

Phe Met Gin Pro Val Lys Asn Lys lie Asp Leu Tyr Val Leu lie Arc 
35 ~ 40 45 

He Tyr Met Cys Phe Lys He Tyr Val Arg Lys Ser He Gly Arg Thr 
50 55 60 

Val Tyr Arc Val Cys Ser His Leu Phe Lys Gly Tyr Arg Cys He Tyr 
65 ' " 70 75 80 

Met Tyr lie Tyr He Leu Ser He Tyr Ala Asn Leu Ala His Leu Thr 
85 90 95 

Glu Lvs Leu Am VpA rsin i.pr Ser Phe Arg Leu Cys Pro Gly Ala His 
10C 105 ' 110 
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Ara Met Leu Leu Glu Thr Ala Pro His Ser Val Ala Leu His Phe Ser 
115 120 125 

Leu Cys Trp Leu His Cys Gin Leu Leu Fro Cys Kis Gly Ser Ser Arg 
13C 135 140 

Leu Ser Gin Leu Leu Gin Phe Met Ala Asp Thr lie Asp Leu Thr Val 
145 150 155 160 

Pro Leu Leu Asn He Thr Glu Asp Phe Gin Ser Cys Leu Ser Tyr Leu 
165 170 175 

t 

Pro He Leu Trp He Pro His Cys Glu Trp Arg Asp 

180 185 

<210> 151 1 

<211> 131 

' <212> PRT 

<2l3> Homo sapiens 

<400> 151 

Arc Gly Arc Ala Leu Ser Gly Ser Leu Gly Leu Asn Leu Val Ala Val 
1 " 5 10 15 

Gly Arc Lys Met Cys Glu Gly Pro Gin Cys Trp Gin Asp Leu Ala Tyr 
20 25 30 

Arc His Glu Leu Leu Ser Gly He Trp Gly Arg Val Arg Val Phe Leu 
35 40 45 

Gly Ala Cys Trp He Leu Lys Trp Asn Cys Leu Val Asp Ser Cys Asn 
50 55 60 

Cys Asp Leu Glu Ser Pro Leu Thr Phe Cys Ser Val Phe Pro He His 
65 70 75 80 

Ser Thr Gly Cys He Ser Ser Phe Leu Pro Cys Ser Leu Ser Asp Met 
85 9C 95 

Glu Leu Leu Phe Cys Ser Leu His Arc Pro Glu His Thr Pro Cys His 
100 105 HO 

He Asn His Ala Tyr Leu Cys Val Arc Ser Thr He Leu Cys Phe Phe 
115 ~ 120 125 

Pro Leu Cys 

130 

<210> 152 

<211> 206 

<212> PRT 

<213> Homo sapiens 

<400> 152 

Tyr Gin Gly Tyr Ser Val Cys Leu Phe Tyr Ala Leu Ser His His Leu 
1 5 10 15 

Val Thr Tyr Lys Thr Ser Glu Thr Gin Ser Tyr His Met Lys Asp Asn 
20 25 30 

Met Ser His Ser Pro Gly Glu Ala He Asp He Lys Leu Ala Lys Asn 
35 40 45 
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Leu Trp Asp Ser Glu Pre Leu lie Gin Met Pro Vol Thr Gin Met Leu 

50 55 60 

Ala Lei; Lys Ser Ser Phe Pre Thr His Ser Leu Ser Lys Ala Pro Ser 

65 7C 75 " 80 

Lys Arg Gly Trp Leu Gin Pro Leu Pro Asn Gin lie Arg Phe His Gly 
65 90 95 

Gin His Trp Leu Leu Gly Ala Glu Gin Asp Gly Ser Gly Ala Gly Ser 
100 105 110 

Arg Gly Glu Phe Met Val Ser Met Gin Pre Ala Phe Leu Pro Val Cys 
115 120 125 

Phe Ala Phe Pre Cys Val lie 'Leu Val Phe Tro Phe Val Phe Prn 
13C 135 ' 140 

Pro Gin Cys Val Asn Phe Met Ash Thr Tyr Ala Leu Ala Asn Asp Val 
145 15C 155 " 160 

Leu lie Arc Arc Ala Vai Ala Gly Met Arc Ser Val Leu Cys Leu Gly 
165 170 175 

Asn Cys lie Glu Ser Gly Phe Met Leu Ser Asp Ser Phe His Gin Ser 
180 185 190 

Leu Leu Leu Gly Tyr Trp Glu Glu Leu Val He Val Gly Ser 
195 200 205 

<210> 153 

<211> 130 

<212> PRT 

<213> Homo sapiens 

<40C> 153 

He Pro Thr Pro Glu Phe Ala Gly Leu Leu Arg Pro Ala Gly Ser Pre 
1 5 1C 15 

Ala Arc Leu Thr Ser Trp Thr Ala His Leu Asp Ser Trp Arc Gly Lys 
2C 25 30* 

Gly He His Pre Arg Fhe Gly Asn Phe Thr His Arc Ala Phe Arc Glv 
35 40 * 45 

Val Glu Arc Val Met Glu Thr Asn Lys Ala Gly Glu Ala Pro Arg His 
50 55 60 

Gin Lys Glu Ala Val Thr Thr Ser Met Ala Val Arg Thr Arg Gly Asp 
65 7C lb 8C 

Asn Cys Thr His Arc Ala Pro Trp Gly Leu Glu Pro Trp Ser Lys Ser 
85" 90 95 

Tyr Leu Gly Gly Thr Gly Vai Leu Glu Gly Cys Arg His Cys Gin Lys 
100 105 110 

Arg Pro Ser Thr Pro Gly Glu Glu Leu Gly Arc Gly Thr Pro Ala Thr 
115 120 " 125 

Phe Pro 
130 
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<210> 154 

<U1> 67 

<212> PRT 

<213> Homo sapiens > 

<400> 154 ■ 

A^*c Gly Pro lie Cys Trp lie Ala lie He Gin Val Asn Arg Ser Arg 
1 " 5 10 15 

Pro Val Cys Thr Ser Gin Glu His Val Pro His He Leu 'Gly Asp Val 
20 25 , 30 

Leu Asn Trp Ala Arg Tyr Arg Val Gin Leu Asn He Tyr Cys Leu Asp 
35 , 40 45 

Leu Asp Pro i Pro Pro Gly Gin Asp Ala Thr Leu Glu Pro Ser Arg Gly 

50 . 55 60 

Pro Arg Ala Trp Pro Ser Cys Ser Phe His Leu Thr Gly Gin Glu Ala 
65 ' ' 70 75 80 

Glu Val Lys Ala Pro His Gly , 
85 

<21D> 155 
<2H> 205 
<212> PRT 
<213> Homo sapiens 

<400> 155 

Phe Gin His Asp Leu Trp Lys His Ser Thr Phe Ser Tyr Asp Leu Gin 
I 5 10 15 

Cys Gin Asn Ser Gly Leu Tyr Phe Trp Thr Pro Cys Tyr Val Ser He 
20 " 25 30 

Gly Phe Met Cys Leu Phe Leu Cys His Tyr Leu Thr Leu Lys Tyr Cys 
35 40 45 

Ser Leu He He Met Cys His He Phe Ala Met Thr Ser Gin Phe Val 
50 55 60 

Phe Phe Thr Leu Gly Leu Leu His Phe His Val His Arg Glu Leu Ser 

65 70 75 80 

Glu Glu lie Lys Pro He Val Ser Cys Thr Arg Ala Cys Ala His Ser 
85 90 95 

His Val Asn Lys Asn His Thr Ser Val Asp Phe Leu Phe Tyr Asn Phe 
100 105 HC 

Thr Lys Leu He Asp Gin Phe Glu Lys Thr Gin His Phe Ser Tyr lie 
115 12C 125 

Lys Ser Phe Asn Ser Cys lie Tyr His He Asn Val Phe Leu He lie 
130 135 140 

Ser Asp Phe Leu His Lys Asp lie Ala Leu Leu Leu He Asp Leu Leu 
145 150 155 160 

Val Gly Val Leu Cys He Arg Asn Cys Lys Cys His lie Phe lie lie 
165 ~ 170 175 
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Phe Ser Lys Tyr Phe Ser lie Val Thr Phe Glu Asp He Asp He Asn 
180 " 185 190 

Phe Phe Met Asn He Cys Thr iVal Leu Leu Glu Gin Phe 

195 2CC , , 205 

<21C> 156 

<211> 146 

<I12> PRT 

<213> Homo sapiens 

<400> 156 

Val Thr Thr Thr Glu He Arg Leu He Pro Asp Pro Lys Asn Leu His 
1^ 10 15 

H" 1 s Val Phe 1 Ser Ar^ Ser He Ser Thr Leu Lys Ala Thr Gly Ser Leu 
20 . ' 25 ' 30 

He Asn Leu His Gly Leu Val Leu Pro Leu Ser Glu Leu His He Ser 
3^ " 40 45 

Arc He Ala Cys Ser Phe Gly Val Val Cys Cys Phe Gin His Val Trp 
"50 55 60 

Arc Ser Ser Tyr Val Val Val Cys Ser Asn Ser Ser Leu Phe Leu lie 

65" 7C , 75 80 

Ala He His Phe Asn He Trp Thr lie Thr Glu Cys Ser Asn Ser Ser 

85 90 95 

Leu Phe Leu He Ala He His Phe Asn He Trp Thr He Thr Glu Phe 

100 105 HC 

He Leu Leu Arc Met Asp Val Ala Val Trp Gly Tyr His Tyr Asn Tyr 

115 120 125 

Leu Cys Glu lie Phe Cys Ala Cys Thr Leu Asp Ala Gly Gin Val Ser 
13C 135 140 

Pre Lys Met Gly 
145 

<210> 157 

<:n> ii7 

<212> PRT 

<213> Home sapiens 

<40C> 157 

Trp Ala Lys Trp Leu Tyr Tyr Pro Phe Tyr Gly Ser Asn Thr Ser Lys 
1 5 ~ 1C 15 

Ser Gly Ser Leu Gin lie Ser Lys Phe Ser Leu Leu Val Pro Glu lie 

2C 25 30 

Val Gin Val Asn Asn Asn Thr Ser Asn Asn Phe He Tyr His He Gly 
35 40 45 

Asp Leu Ser Arg Leu Asn Ala Val Tyr Phe Leu Lys He He Thr Val 
50 " 55 60 

Leu Asn Asn Ala Arg Val Leu Arc Ser Tyr Tyr Leu Lys Lys Asn Val 
65 70 75 BO 
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Phe Tyr Asn Ser Gin Leu Lys Glu Pro Ala Arg Lys Phe Asn Gin Gly 
85 90 95 

Lys Gin Ser Leu Lys Asn Thr Glu Met Asn Asp lie He Lys Leu Tyr 
100 105 HO 

Pro Lys Cys He Ala 





115 


<210> 


156 


<211> 


209 


<212> 


PRT 


<213> 


Homo sapiens 


<400> 


156 



Val His Arc Gly Leu Leu Tyr ,Ser Ala Gly Thr Val Val Ser Leu Gin 
1 " 5 10 15 

Ala Pro Val Val Leu Arc Ser Cys Leu Cys Ala Glu Tyr Cys His Ala 
20 25 30 

Glu Leu Glu Gly Arg Gly Thr Ser Ser Gin Val Met Gly His Pro Leu 
35 40 45 

Asn He Trp Ser Thr Asp Arc Thr Val Ala Arg Arg Val Trp Ala Pro 

50 55 6C 

Hi* Thr Asp Arc Ser Ser Leu Gly He Ala Leu Gly Leu Ser Pro Gly 
65^ * 70 75 80 

Pro Gly Thr Lys Gly Ala Glu Gly Glu Ser He Ser Leu Ser Gly Arg 
85 90 95 

Ly* Lys His Ser Ser Lys Gly Ser Gly Leu Arg Pro Phe Leu Lys Arg 
100 * 105 HO 

^hr Gly Glu Phe He Tyr Leu Arg Ser Ser Cys He Asn Val Lys Gly 
115 120 125 

Leu Ala Thr Pro Phe Asn Leu Gin Cys Arg Asp Gly Val He Cys Ser 
13G 135 14C 

Val Trp Lys Ser Pro Arg Gly Glu Gly Ala Leu Cys Leu Ser Val His 
14 £ 150 155 160 

He He Gin Thr Glu Met Ala His Asp Gly Cys His Val Thr Pro Gly 
165 170 175 

Thr Thr Val Ala Ser Thr Leu Ser Ser Thr Gin His Thr Thr Pro Pro 
180 185 190 

Thr Val Ser Leu Phe Leu Pro Leu Phe Pro Leu Ala Cys Leu Phe Phe 
195 200 205 

Ser 



<210> 159 

<211> 158 

<212> PRT 

<213> Homo sapiens 

<400> 159 
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Giy He Leu Asp Pre Ser Leu Asn Leu He Thr Asn Trp Asp Tyr Trp 
1 5 10 15 

Asp Leu Tyr Cys Lys Val Thr He Phe Leu Phe Val Thr Asn Lys Tyr 

20 25 3C 

Gin Arg Gly Tyr Thr Leu Arg Leu Cys Glu Tyr His Phe Ser Ara His 
35 4C 4 5 

Ala Phe Ala His Ser Phe Gin His Pro Leu He Phe Ala Ser Thr Tyr 

50 55 ■ 60 

Tyr Ser Gly Val Cys Leu Phe Pro Ser Ser Leu Leu His Leu Met He 

65 7C 75 8C 

Arg He Leu Pro Arc Ser Ala Phe Pro Thr Leu Gin Phe He Tyr Val 

C5 ' 90 9b 

1 lie He Tyr Ser Cys Met Pro Val Trp Thr Ser Gly Tvr Phe Phe He 
100 ' 105 110 

Leu Cys Val Val Met His Tyr Tyr His Tyr Leu Phe Cvs Cys Pro Ala 
115 12C 125 

Trp Pro Arg Phe Gly His Gly Leu Leu Gin Ala Gly Ser Tyr Val Leu 
130 135 140 

Leu Ala Cys Pro Ser Ser Ser Pro Gin Pro Ser Asn Leu Leu 
145 15C 155 

<21C> 16C 

<211> i SO 

<£12> PRT 

<213> Home sapiens 

<400> 16C 

Gin Gin Val Gly Cys Arg hla Lys Met Leu Arc Leu His He Ala Gly 
1 5 10 15 

Gly Pro Giy Ala Gin Pro Thr Gin Pro He Phe Ser Thr Arc Pro Leu 

20 2 5 3C* 

Ala Cys Asp Gly Arg Gly Cys Cys Lys Gly Leu Cys His Ala Leu Glu 

35 40 45 

Thr Phe Ser Pre Leu Ser Trp Leu Thr Phe Gly Ser Leu Leu Leu Met 
50 55 60 

Gin Asn Phe Cys Ser Trp Leu Glu Phe Pro Pro Arc Lys Trp Gly Phe 
65 7C 75 * 80 

Leu Phe Tyr His lie Phe Arg Leu Gin Val Phe Pro Asn Phe Tyr Ala 
85 90 95 

Leu Leu Fro Leu Lys Cys Fhe Asp Thr Glu He Ser Ser Thr Arg He 
100 105 110 

His lie lie Thr Leu Ser Phe Lys Val Pro Thr Asp Leu Gly Arg Gly 
115 120 125 

Lys Asn Ala Ala Ser Leu Phe Ala Gin Glu Pro Leu Leu Phe Pro Asn 
130 135 140 

Lys Phe Ser His Leu His Leu Arg Pro Pro Gin Fro Gly Pro Tyr Cys 
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145 ISC ± , 160 

Fro Tyr His Asn Gin His Phe Gly Lys Ser His Ser Thr Ser Leu Trp 
16.5 • , HO 175 

Glu Val Pre, Asn Phe Ser Ara Ser Phe Cys 'Leu Leu Ser Pro 
18C 185 '190 

<210> 161 
<211> 126 
<212> PRT 
<213> Homo sapiens 

<400> 161 ' 

Pro Cys Leu Leu Lys Thr Leu Gin Gly Leu Pro Val Ala Leu Arg lie 
1,5 10 15 

Gin Tyr Arc Ser Leu Pro Gly Glu Pro Gin Gly Ser Ala Ser Gly Pre 
- — ' 25 30 



20 



Ala Cys Cys Leu Ser Cys His Ser Gly Pro His Leu Arg Val Leu Phe 

40 45 

Gly Ser Ser Val Ser Phe Ser His Ser Val Pro Ser Ser Tyr Thr Leu 
50 55 60 

t ■ 

Phe Pro Leu Pro Ala Leu Pro Ser Ser Pro Ser Ser His Glu Phe Gly 
65 70 75 80 

Leu Pro Ala Cys Pre Ser Glu Ser Leu Leu Pro Tyr Thr Phe Lys Leu 
85 90 95 

Leu Leu Lys Cys Tyr Leu Phe lie Glu Met He Ser Asp Phe Leu Tyr 
100 105 HO 

T Tyr Ty>- Kis Tyr Phe Phe Glu Thr Trp Ser His Ser Leu 
115 ~ 120 125 

<210> 162 

<211> 69 

<212> PRT 

<213> Homo sapiens 

<400> 162 

Pro Trp lie Ala Leu Ser Ala Trp Thr His Fro Leu Leu Leu Val Thr 
5 10 15 

Leu Thr Phe Pre Ser Leu Thr Gly Gin Ser Ala Cys Tyr Leu Phe Ser 
20 25 30 

Pro Trp Thr Ala Cys Pro Pro Gly Trp Pro Phe Arg Trp Ser Gin Val 
35 40 45 

Pro Pro Ser Val He Pro Ser Gly He Gin Ala Leu Asp Ala Leu Gly 
50 55 60 

Gly Tyr Leu Cys Thr 
65 

<210> 163 
<211> 201 
<212> PRT 
<213> Homo sapiens 
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<4C0> 162 

Leu Phe Leu His Lys Asn Ser Phe Cys Val Vai Lys Ala Pro Cys Phe 
1,5 10 15 

Asp Lys Gin Gin Lys His Phe Gin Lys Pre Leu Ser Asn Asn Ser Val 

20 25 3C 

Ser Gin Gly Asn Arg He He Lys Ser Thr Asn Ala Ala Thr He Leu 
35 40 45 

Phe Asn Val Pro Phe Ser Cys Vai Phe Phe Met Thr Cys Leu Gly lie 
50 55 60 

He Tyr Leu Ser Trp Ser Cys Asn Ser He Cys He His Leu Asn Arg 
65 70 1 75 80 

1 Leu Thr Trp Arg Val Phe He Phe Ser Leu Ser Thr Cys Thr Phe His 

65 90 95 

Pro Cys Cys Leu Thr Ala Arc Ser Ser Gly Glu Lys Arg Glu Leu Asp 
100 1C5 11C 

Thr Asp Phe Glu Val Arg Gly Lys Giy Leu Lys Phe Leu Lys Ser Arg 
115 12C 125 

Glu Val Gly Tyr Vai Ser Thr Asn lie Leu Phe Phe Gin Gin Met Ser 
130 ' 135 140 

His Leu Arc Thr Thr Lys Asp Asn Pro Lys His Ser Leu Tyr Leu Phe 
145 150 155 16C 

Thr Ser Leu Phe Lys Vai He Arg lie Lys Cys Glu Val Ser Ser Ser 
165 170 17 5 

Ser Cys Ser Ara Leu Leu Val His Leu Gin Tyr Lys Ser Arc He Lys 
18C 165 190 

Ser Asn His Lys Val He Gin Asp Cys 
195 2 00 

<21C> 164 

<2H> 179 

<212> PRT 

<213> Hero sapiens 

<4C0> 164 

Ala Glu Thr Cys Leu Ala Leu Gin Pre Gly Gin Gin Glu Asn Ser lie 

1 b 1C 15 

Ser Lys Lvs Lys Lys Lys Arg Arg Glu Ala Phe Ser Val Phe Ser Thr 
2C " 25 3C 

Lys Lvs lie Ala Ser Phe Phe Phe Vai Ala Trp He Ser Tyr lie Thr 
35 40 45 

Pro Leu Tyr Lys Phe Gly Ser Gly His Val Gin Met He Gin Phe Lys 
50 55 60 

lie Leu He Pro Phe Leu Ser Tyr Gin Lys Tyr Leu He Leu Ser Asn 
65 70 ^ 75 80 

ueu Tyr biy His lie Leu Trp Lys Giy Lys cys Thr Leu He Pro Ser 
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85 

He Tyr He He Asp Asp Phe Phe 
100 i 

Cys Tyr He 'Val Gly Arg Ser Ser 
115 120 

Pro Phe Val He Leu Leu Lys Pro 
130 135 

Lys Phe Leu Glu He Asn Gin Met 
145 150 

Lys He He Phe Phe Asn Asn Tyr 
165 



Thr Cys Ser 



90 95 . 

Gly Val Cys Pro Arg Asn Thr Val 
105 HO 

Arg Met Ser Lys Thr Ala Ser Asp 
125 

Leu Leu He Tyr Met Phe Leu Phe 
140 

Tvr He Phe Glu He Pro Phe Leu 
155 ' 160 

Asn Tyr Lys Trp His Cys Cys Val 
170 175 



<210> 165 

<211> 146 

<212> PRT , 

<213> Homo sapiens 

<400> 165 

i 

Phe Cys He Ser Phe He He His Pro Thr Leu Val Pro Leu L'eu Leu 
1,5 10 15 

Cvs Ser Phe Ser Leu Pro Leu Thr Leu Thr Thr Phe Ser Leu Leu Tyr 

20 25 30 

Asn Tyr Phe Phe Leu Phe Phe Leu Phe Val Trp Gly Ala Cys Ala Gly 
35 40 45 

q er L eu Gin Arc lie Cys Val Met Gly Val Cys Cys Ala Asp Tyr Phe 
50 ' 55 60 

Thr He Trp Val Leu Ser Leu Val Pre Cys Thr Val He Phe His Val 
6 ^ " 70 75 80 

He Phe Leu Ser He Lys Ser Gly Lys Met Tyr Ser He Tyr Met Asn 
85 90 95 

He Pro Cys Leu Ser Thr Leu Val Glu Phe Met Leu He Asn Ser Phe 

100 105 HC 

Phe Phe Pro Tyr His Trp Gin Trp Asn Lys Thr Lys His Leu Phe Leu 
115 12C 125 

Cys Cys Tyr Gin His He Glu Leu Thr Glu Ser Phe Asp Lys Phe Ser 
130 135 14C 

Lvs Tyr 
145 

<21C> 166 
<211> 206 
<212> PRT 
<213> Homo sapiens 

<400> 166 

Ser He Val He He Arg Asn Leu Glu Thr Glu Pro Gly Ala Tyr Glu 
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: 5 ic it . 

Phe Asn Lys Giy Trp Leu Leu Leu Phe lie lie Leu Phe Fhe Leu Leu 

20 25 30 

Phe Leu Fro'Gly Asp Gin Thr Ser Thr Ala Tyr Phe Ser Pre Tyr Val 
35 40 45 

Thr Thr Arc lie Phe Pre Asp He Arc Phe Tyr Gin He Phe Val Val 
50 55 60 

Thr Tyr Pre Leu Leu Phe Val Cys Ser His Ser Met Val Leu He Lys 

65 70 , 1 75 80 

Pre Phe Phe Leu I^ys Cys Phe Ser Val Gly Gin Trp Tyr Leu Ser Asn 
85 90 95 

i 

lie Leu Asn Phe Leu Lys Ser His Ser Arg Pro Val Cys Tyr His Leu 
100 105 " 110 

Val Frc Thr Phe Gin Pre He Phe Pro Thr Thr Pro Pre Tyr Phe Phe 
115 120 125 

Ala Val Thr Lys He Asp Tyr Ser Phe Phe Leu Cys Lys Thr Ala' Leu 
130 135 ' 140 

Leu Pre Leu Cys Phe Cys Pro Arg Ala Phe Cys Leu Leu Glu Ser Ser 
145 150 155 ' 160 

Phe Leu Gin Leu Phe He Pre Tyr Ser Pro Gin Gly Pre Ala Gin Arc 
165 170 175 

Thr Pre Leu Pre Pro Asn Val Ser Ser Phe Leu Trp Leu Glu Met Ser 
180 185 19C 

Ale Val Lys Val Leu Gin Phe Phe Gly Leu Fhe Leu Cys Cys 

195 200 205 

<210> 167 

<211> 197 

<212> FRT 

<213> Hero sapiens 

<400> 167 

lie Tyr Phe Ser He lie Gin Thr Lys Asp Pro Leu Has Thr Leu Tyr 
2 5 10 15 

lie He Phe Ser Gly Cys Leu He Ser Ser His His Phe lie Gly Lys 

20 25 30 

Lys Asn Lys lie Lys Met Glu Lys Asn Leu Phe Lys Leu Phe Leu Val 
35 40 45 

Ale Phe Thr Phe Ser Phe Lys Leu His Ser Tyr Glu Val Phe lie Leu 
5C 55 60 

Ser Lys Glu Ala Lys Leu Phe Lys Ser His Gin Leu lie Thr Lys Pro 
65 70 75 80 

His Phe lie Pro Ser Ser Ser Ser lie Pro Ser Leu lie Pro Ser Ser 
85 90 95 

Ket Val Ser Leu Leu Gly Leu Leu Gly Thr Thr Leu Ser Trp lie Leu 

10C 105 no 
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Phe Cys Leu Pro Ala Leu Ser Ser Ser Tyr Leu Leu Cys lie Phe Cys 
115 120 125 

He His Pro Gly Ser Thr Leu Leu Ser Ala Leu Gly Leu Asn Ser Cys 
130 135 140 

Ala Phe Leu His Leu Phe Pro Leu Thr Ala Ser lie Tyr Leu Arg Arg 
145 150 155 160 

Val Asn Leu Gin He Phe Leu Asn Leu Gly Ser He He Ser Thr Trp 

165 170 175 

Met Ser Trp Val Leu His He Leu Thr Gly He Ser Ser Cys Arg Asp 
18C I 85 190 

Tyr Ser Thr His Arg 1 





195 


<210> 


168 


<211> 


192 


<212> 


PRT 


<213> 


Homo sapiens 


<400> 


168 



Q 6 r Val Trp Phe Cys Glu His He Ser Phe Ser He lie Gly Leu lie 
1 5 10 15 

Pro Gin He Tyr Thr Cys Arg Tyr Tyr Lys Lys Asn Cys Phe Lys Leu 
20 25 30 

Leu Ser Arg Lys Glu Cys Ser Thr Leu Val Glu Cys Thr His His Lys 
^ ^35 40 4 5 

Ala Val Ser Glu Asn Ala Ser Val Phe Val Cys Glu Asp He Pro Phe 
50 55 6C 

Th- Thr Asn Ser Lys Ser Phe Leu Tyr Pro Ala Asp Ser Thr Lys Asp 
65* 70 75 80 

Val Phe Gin Asn Ser Ser Thr Lys Arg Lys Val Gin Leu Cys Glu Leu 
85 90 95 

Asn Thr His He Thr Lys Glu Phe Leu Arg Met Leu Leu Ser Ser Phe 
10C 105 110 

Tvr Val Lys lie Cys Thr Phe Ser Thr He Gly Asn Lys Val Leu His 
115 120 125 

Met Asn Thr Cys Arc Phe Tyr Lys Lys Gly Val Ser Thr Leu Val Tyr 
130 135 140 

Gin Lys Lys Val Ser Ser Leu Val Glu Cys He His His Lys Ala Val 
145 150 155 160 

Ser Glu Asn Ala Ser Gly Phe Leu Trp Glu Asp He Ser Phe Ser He 
165 170 175 

Leu Gly Leu Asn Arg Ser Asn He His Leu Gin Val Leu Gin Lys His 
180 185 190 

<210> 169 
<211> 167 
<212> PRT 
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<213> Homo sapiens 
<400> 169 

Thr Gin Asn Leu Gin Arg Leu Leu lie Thr Thr Asn Pro Lys Val lie 

15 1C 15 

Thr Asn Fro Pre Ser Leu Thr Ser Val Leu Phe Val Leu Gin His Phe 
20 25 30 

Phe Tyr Phe Phe Asn Tyr Asn Gly Cys Phe His Val Ser Leu His Leu 
35 40 45 

Tyr Met Leu lie Val Leu Thr Glu Gly Pro Ser Leu Thr Phe His Ser 
5C 55 60 



65 70 75 80 

i 

Leu Ser Arc Met Asn Trp Leu Phe lie Cys Thr Pro Thr Glu His Phe 
85 90 95 

Leu Asn Leu Lys Asn Ser Thr lie Lys Leu Arc Asn Gly Ala Arg Tyr 
100 105 110 

Ser Gly Tyr Thr Ala Met Pro Gly Thr Val Thr Met Ser Asn Cys Leu 
115 12C 125 

Asn Leu Thr Asn Thr Asp lie Val Leu lie Phe Lys Val Leu Leu Val 

130 135 14C 

Phe Tyr Lys Asp Gin Leu lie Ser Ser Trp Lys Leu Met Lys Val Leu 
145 150 155 160 

Leu Val Phe Pro Pre Asn Arc 
165 

<L'2 0> 17C 
<211> 158 
<212> PRT 
<213> Homo sapiens 

<4CC> 170 

Gin Tyr He Arc Cys Cvs Arg Leu Pre Lys Leu Ser Gly Phe Thr Gin 
15 10 15 

Asn Pro Ser He Ala His Asn Ser Val Cys Arg Asn Trp Gly Leu Ser 
20 25 30 

Lys Val Ser Leu Arc Pro Leu Tyr Leu Pro Ala Gly Leu Pro Leu Arc 
35 " 40 45 

Leu Pro Ser Ser Gly Gly Ara Ala Gly Ser Glu Val Arg Gly Gly Cys 
50 55 6C 

Pre Pro Pre Fro Gly Thr Pro Gly Leu Leu His Thr Cys Leu Ser Pro 
65 7C 75 80 

Lys Gin Gly Cys Leu Arg Leu Gly Ser Gly Ser Gin He Cys Gly Val 
85 90 95 

Leu Glu Ala Leu Glu His Trp Leu Leu Leu Ala Arq Gly Ser Gin Ser 

ioo 105 no 
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-hr Lys Ala Gin Arc Gin Leu His Ala Gly Arg Gly Aia Gly Arg, Leu 
115 1 ' lib 125 

Ara Trp Trp Leu Gly Pro Gly Val Val Arc Phe Cys Leu His Pro Ala 
" 130 135 , , 140 

Gly Gly Asp Ara Ala Cys Cys Met Gly Leu Leu Ala Trp Glu 
145 150 155 

<210> 171 

<211> 21C 

<212> PRT 

<213> Homo sapiens , 

<400> 171 

Glu lie GlniLys Phe Phe Phe Ser Phe Leu Ser Gin Leu Arg Ser Trp 
1 5 , 1 10 15 

Glu Phe Ala Pro Cys Gin Leu Glu Thr Met He Phe Lys Arg He Gin 
' 20 25 30 

Ala Leu Leu Thr He Arg Gin Asp Tyr Tyr He Ser Val Ser Met ( Arc 
35 40 45 

He Glu Ala Pro Gin Lys His Gin Phe Leu Thr Ser Val Gin Asp Met 

50 55 , ' 60 

Glu Pro Leu Leu Phe Tyr Leu Arg Phe Tyr Phe Ser Arg Thr Ser Arg 
65 70 75 80 

Ser Ser Phe Ser Arc Phe Tyr Phe Glu Glu Leu Leu Glu His Ser Tyr 
85" 90 95 

Leu Ala Val Phe Arc Arg Glu Ala Asn Phe His Leu Phe Gly Glu Arg 

100 ' " 1G5 HO 

Arc Trp Ala Leu Asn Thr Phe Gin Phe Glu Asp Gly Val Leu Leu Glu 
115 120 125 

He Val Leu Gin Val Ala He Tyr Lys Met Phe His Cys Gly Asn Lys 
130 135 140 

Glu Lys Gly Ser Val Arg Arg Thr Gly Phe Leu Ser Trp -Leu Ser Ala 
145 150 155 16C 

Asn Tyr Leu Tyr Gly Phe Gly Glu Val He Leu Cys Leu Ser Gin Leu 
165 170 175 

Ser Phe Ser Ala Pro Leu Gly Arg Gin Gly Tyr Lys Leu Ser Tyr Ser 
180 185 190 

Gin Arg Cys Leu Ser Pro Leu Val Tyr Tyr Thr Ser Cys Asn Leu Phe 
195 200 205 

Lys Lys 
210 

<210> 172 

<211> 136 

<212> PRT 

<213> Hono sapiens 

<400> 172 
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Thr Gin Fhe Val Phe Lys Thr Val Thr Phe Ser Phe Tyr Asn Thr He 
15 10 15 

His Arc Thr Lys Asn Thr Lys Gly Leu Cys Val His Val Ser Trp lie 

20 25 30 

Thr Ser Ala Val He Trp Cys Ser Ala Ser Leu Cys Trp Val Lys Met 
35 4 0 4 5 

Val Gin Gin Asn Phe Trp Lys Arg Lys Gin Pro He Thr Tyr Leu Gin 

50 55 60 

Val Leu Gin Val Leu Gly Gly Val Val Ser Thr 1,1 e Trp Pre Gly Gly 
65 70 75 80 

Val Pro Gin Ser Glu Cys Ser Leu Ala Phe Leu Ser He Thr Pro Trp 
85 1 yu 9b 

'Pro Leu Lys Tyr Phe He Lys Glu Gly Pro Gly He His Phe Asp Leu 
100 ' 105 110 

Cys Lys Val Trp Glu Lys Glu Lys His Pro Val He Arg Phe Arc He 
115 " 12C 125 

His Arc Ara Ser Ser Phe Asp Thr 

130 135 

<21C> 173 

<211> 17C 

<212> PRT 

<213> Hcir.o sapiens 

<400> 172 

Arc He Tyr Thr He Lys Lys Lvs Pro Asp Leu Glu Met Asn Gin Lys 
1 5 10 15 

Lvs Tyr Fhe Lvs Arc Lys He He He He Ala Val Lys Ser Thr Ser 

20 ' " 25 30 

He Ser Glu Ser Arc Ser Glu Pro Ala Glu Lys Asn He Gin Ser Thr 
35 40 45 

Lvs Leu Ala Arc Val Ala Gin Arc Gly Gly Gly Ala Glu Asp Arg Ala 
5C 55 6C 

He Glu Arc Ser Pro Pro Arc Arg Met Cys Cys Gly Val Val Val Lys 
65 70 75 80 

Arc Glu Leu Arc Gly Leu Pro Glu Glv Glu Glu Thr Ser Asp Phe Glu 
65 90 Sf 

Met Glu Gin Val Leu Asn Lys He Asn Lys Met Asn Ser Pro Pro Glu 
100 105 110 

Arc Asn Tyr Ser Val Pro Gin Thr Val Leu Leu lie Glu Glu Asp Thr 
115 120 125 

His Val Cys Phe Val Ala Phe Cys Gly Pre Tyr Leu Ser Cys Ser Ala 
130 " 135 140 

Tyr Pre Glu Glu Ala Arg Arc He Ala Leu Arg Leu Ala Ser Gly Asp 
145 150 155 160 

Arc He Leu Thr Val Tyr Pro Gly Ser Trp 
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165 „ 1^0 . 

t • 

<210> 174 

<211> 161 1 

<212> FRT 

<213> Homo' sapiens 

<400> 174 

Glu Arc Glu Lys lie lie Tyr Leu Gly Val Thr Val Thr He Ser Lys 
I 5 10 1 15 

Ser He Pro Asp Phe Ser Leu ,Lys Gly Leu Gly Cys 'Pro Leu Ser Asp 
20 25 30 

Lys Phe Pro Asp Leu Thr Glu Arg Leu Pro Ser Ala Met Lys He Gin 
35 ' 40 45 

Leu Met Lys Phe Lys Arg Cys Trp Cys Thr Ser Tyr Ser Asn Arg Arg 
50 " 55 60 

l 

Val Arg Met Cys Asp Ser Lys Leu His Ser Val Gin Phe Leu Pro He 

65 " 7C 75 , 80 

Ser Cys Leu Leu Phe Tyr Leu Cys Leu Trp Phe Trp Ser Leu Ala Ala 
85 90 95 

Ala Asp Ser Trp Gin Asn Pro Arg Ala Trp He Arg Arg Leu 3er Leu 
10C 105 no 

Ser Phe lie He Ala Phe Phe Phe Val Ala He He Ser He Pro Val 
115 120 125 

Cys His Val He Val Thr Thr Pro Cys Thr Val Val Gly Gly He Lys 
130 135 140 

Ser Asp Gly He Glu Tyr Phe Val Lys Thr Val Thr Tyr Asp Val Thr 
H5 150 155 160 

Val 



<210> 175 

<211> 183 

<212> PRT 

<213> Homo sapiens 

<400> 175 

Arg Trp He Asp Arc He Asp Arg He Glu Leu Glu Asn Thr Tyr Leu 

1 5 1 C 

Phe Ser Leu Gly Gly He Val Gly Leu Leu Trp Gly Phe Pro Phe Ala 
20 25 30 

Leu Leu Phe Leu Asp Asn Phe Tyr Thr Phe Ser Cys lie Phe Leu Thr 
35 40 45 

Lys Phe Ser Leu Ara Phe Leu Gin Val Phe Leu Phe Leu Ser Asn Ser 
50 55 60 

Phe Pro Asn Thr Arc Asn Ser Gin Cys Ser Trp Tyr Val Cys Val Ser 
65 " 70 75 80 

Val Cys Leu Leu His Val Ser Val Val Cys Val Ser Val Val Cys Val 
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85 ... ,. 9C 95 . 

Tyr Cys Met Cys Leu Tyr Vai Vel Cys Vel Leu Ala Trp Thr His Trp 
100 ' 105 11C 

His Gin Ala' Phe Phe Phe Fhe lie Phe Fro Ser Phe Leu Ser Ser Gin 

115 120 125 

Lys He His Lys Leu He Phe Glu Gly Arg Arg Gin Ala Tyr Tyr Asn 
13C 135 140 

Leu Leu Pro Thr Phe Pro Tyr Leu Asn Met Val He Gly Tyr Trp Leu 
145 150 , 155 160 

Leu He Thr Leu Asn Ser Glu Kis Phe He His Ser Lys Pro Ala Ser 
165 170 175 

i 

Ala Leu Leu Lys asn Met lie 
180 

<21C> 176 
<211> 202 

<212> PRT , 
<213> Homo sapiens 

<400> 176 

i 

He Thr Leu Lys Thr Asr. lie Phe Leu Ala Ser Cys Ser Ser 3er His 

1.5 1C 15 

Gin He Tyr Fhe Leu Pre Glu Pro Gly Fhe Ser Lys Glu Leu Ser Thr 
20 25 3C 

Tvr Ser Val Fhe Phe Thr Phe Tyr Ser Phe Leu Tyr Leu Thr Pro He 
3 5 4 0 4 5 

Trp Leu Leu His Ser Ser Leu Tyr Gin Lys Cys Leu Tyr Gly His His 

5C 55 60 

Cvs Pro Leu Cys Tyr Glr. He Gin Thr Arg Leu Cys Pro Gin Leu Thr 
65 "* 7C 75 80 

Pro Pre Leu Asn Ser Leu Gin His Ser Leu Leu Ser Ser Pro Ser Asn 
85 90 95 

He Leu Leu Ser Leu Pre Ala Thr Tyr Thr Leu Ara Val Fhe Leu Leu 
10C 1C5 110 

Fro Leu Tvr His Leu Leu lie Cys Trp Leu Phe Phe Phe Tyr Met He 
115 12C ' 125 

Ser Lys Arg Gly He Leu Arg Ala Pro Phe Trp Val Leu Phe Ser Val 
130 135 140 

Trp Thr Val Pro Leu His Asp Phe Thr His Ser His Ala Fhe Lys Cys 
145 150 155 160 

His Leu His Ala Asp Gly lie He Cys He Ser Ser Leu Asp Val Ser 
165 170 175 

Ser Glu Phe Gin He Ser He Phe Asn Tyr Leu Leu Asp Ser His Cys 
180 185 190 

His He Gly He Leu Leu His Lys Gly Asp 

19 5 200 
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<210> 177 

<211> 120 

<212> PRT 

<213> Homo sapiens 

<400> 177 

Ala lie Ser Ser Phe Ser Cys Cys Phe Phe Gly lie Tyr Leu Phe Thr 
1 5 10 15 

Ser Gly Cys Phe Lys Asp Phe Phe Phe Leu Cys Cys lie Phe Cys Pro 
2C 25 30 , 

He Asp Trp Tyr Ser He Tyr Thr His Val Gly Ser Phe His Cys Pro 
35 40 45 

Thr Phe Leu Met Pro Leu Leu Tyr Phe Ser Thr Phe Cys Cys Gly Ser 
50 55 60 

Leu ^v- Phe Ser Val Leu Ser Phe Tyr Leu Pro Val Tyr Lys Pro Phe 
65 7C 75 80 

He Leu Leu Val Asn Asp Ser His Glu Phe Leu He Ser Val Met He 
85 90 95 

Leu Leu Phe He Leu Gly Leu Phe Phe Phe Phe Phe Phe Phe Phe Ala 
10C 105 HO 

Cys Leu Phe Glu Met Glu Ser Arg 

" " - - 120 





115 


<210> 


176 


<211> 


151 


<212> 


PRT 


<213> 


Homo sapiens 


<400> 


178 



Arq Ser Met Cys Phe Leu Pro Asp Tyr Pro Ala Cys Ser Leu Gly Phe 
I 5 10 I 5 

His Leu Val Lys Leu His Thr Pro Gin Gly Val Cys Phe He Ser Ser 
20 25 30 

Val Leu Ser Lys Cys Leu Val His He Pro Val Val Ala Phe Ser Asn 
35 40 45 

Ser Pro Tyr Gly He Leu He Phe Thr Leu Leu Val Cys Val Ser Tyr 
50 55 60 

Trp Thr Leu Ser Lys Val Gly Ser Val Leu Arg Arg Lys Leu Gly Leu 
65 70 75 80 

His Gin Gly Lys Val Asn Leu Leu Val He Arg Leu Val His Glu Tyr 
85 90 95 

Asn Gly lie Gly Ser Gly Arg Arg Glu Gin Cys Ala Met lie Val Pro 
100 105 HO 

Gin Thr Thr Kis Asp Cys Gly His Gly Ser Pro Leu He Thr Leu Pro 
115 120 125 

Gin Val Ser Thr Leu He Arg Glu Thr Asn Trp Glu Lys Val Gly Ser 
130 135 140 
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Tro Ala Glu Gly lie Trp His 
145 15C 

<210> 179 

<2il> 207 

<212> PRT 

<213> Homo sapiens 

<400> 179 

Phe lie Phe Leu Leu Ser Asn Ser lie lie Cys Ser Ser Thr Phe Arc 

1 5 10 , • 15 * 

Tyr Val Gin Thr Asp He Leu Tyr Ser Leu His Cys Lys Ser Phe Gin 
20 25 30 

Phe Ser Lys Tyr Pro Phe Trp Phe Cys Ala Phe Lys He His His Leu 
35 * 40 45 

Thr Ser Phe Cys Ser He Ser Glu Asn Phe Lys Ala Leu Phe Glu Ser 

50 55 60 

Arg Tyr His Met Thr Ala His Leu Arg Glu Ser Thr Leu Met Pro Leu 

65 7C 75 80 

He Ser Leu Lys Tyr Ser He His Lys Tyr Phe Arg Asn Leu Val He 
85 90 95 

Glv lie Leu Leu Lys Phe He Leu Tyr Ala Leu Thr Ser Leu He Ser 
100 " 105 110 

Met Thr His Cys Asn Tyr Leu Leu Ala Leu Lys Leu Gin His Asn Lys 
115 120 125 

Thr Tyr He Tvr Lys Leu Glu Leu Arc Thr Glu Thr Lys Asn Gin Ser 
130 135 140 

Lys He Thr Ser Val lie lie Phe Leu Thr lie Ala Ser Gin Phe Phe 
145 150 155 16C 

Thr lie Val Val Phe Arc Leu Thr Thr Ser Phe His Asn Ala Glu Phe 
165 170 175 

Tyr Phe Leu Asn Ala Gin He Ser Glu Met lie Phe lie Tyr Phe Leu 

:ee ies i9c 

Ser Phe Met Gly Ala Ser Val Val Leu Gly Ser Glu Phe Lys Cys 
191 200 " 205 

<:io> ibc 
<:n> 21: 

<C12> PRT 

<213> Home sapiens 

<4CC> 180 

lie Phe Leu Phe Ala Leu Ala Ser Pro Pro Val Ser Tyr Leu Leu Pro 
1 5 10 15 

Cys Leu Ser Met Gly Thr Leu Gly Asp Ala Pro Val Phe Cys Gly Ara 
20 25 30 

Thr Phe Lys Phe Pro Val Gin Thr Pro Asp Tvr Asn Tvr Ser Leu Gin 
35 40 45 
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Thr Ala Cys Val Leu Leu Asp Phe Leu Gly Phe Leu He He Leu He 
50 55 60 

i 

Ser Gin Lys Ser Leu He Lys Thr Ser Tyr /Thr Phe He Tyr Leu Lys 

65 1 70 75 80 

Asn Asn Leu Arc Leu Arc Val Glu Gly Gin Lys Leu Arg Lys Glu Arg 
85 90 95 

He Ser Ser Cys Asn Cys Ser lie Leu Lys Val Lys Ala 'Ser He Tyr 
100 105 . HO 

He Leu Cys Trp Phe Pro Phe Val Leu He Leu Gly lie Leu Ser Asn 
115 , 120 125 

Cys His Leu 'Leu Cys Lys Tyr Leu Leu His Val Pro Leu Asn Phe He 
13C ( • 135 140 

Ser Gly He Phe Arg Asp Thr Asp Val Leu His Phe Asn Ala Asp Lys 
145 ' 150 155 160 

Ser Val His Phe Ser Leu Asp Phe Trp Leu Val Gly His Ala His, Glu 
165 170 ( 175 

Ala Phe Leu Leu His Asn Phe Lys Ser Phe Leu Asp Tyr Leu Leu Lys 
180 . 185 190 

Phe His Gly Ser Leu Phe His He lie Phe His Gly Gin lie lie Tyr 
195 200 205 

Glu Asp Phe 

21C 

<210> 161 

<211> 202 

<212> PRT 

<213> Homo sapiens 

<4C0> 181 

Gin Asn Ser Trp Cys His Pro Leu Pro Ser Phe Ser Pro He His lie 
1 5 10 15 

Ser Thr Arc Lys Gin Val Arg Phe Lys Thr Asn Cys Phe Ser His Leu 
20 25 3C 

His Phe Cys Cys Pro Asp Leu Ser His His His Leu Asn Tyr Tyr Lys 

35 4C 45 

Ser Gin Val Ser Val His Val Thr Pro Leu Leu Lys Ser Leu His Ser 
5C 55 60 

Phe Pro His His Ser Glu Ser Leu Ala Gin Pro Phe Arg Arg Pro His 
65 70 75 80 

Ala He Pro Gly Phe Ser Ala Ser Thr Leu Ala Arg Val Gly Ser Cys 
85 90 95 

Thr Gin Ala Gly Phe Phe Ala Leu Pro His Thr Ser Ala Leu Pro Phe 
100 105 HO 

Ser Gly Pro Leu His Leu Phe Pro Leu Cys Gly Thr Pro Ser Pro Arg 
115 120 125 
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Cys Ala Pre Ala Ser Gin Ser Thr Phe Ser Pro Ser Ser Ser Leu, Leu 
130 " 135 " 140 

Arg Tyr His Leu Leu Ser Gly iThr Leu Phe Thr He Pro Ala Ser Leu 
145 15C , ,155 160 

Pro Ser Thr Ser Val Leu Phe Val Cys Phe Phe He Thr ten Tyr Pre 
165 170 175 

Phe Tyr Ser Arg His Tyr Trp Glu Tyr Leu Leu Phe Val Val Cys Leu 
16C 165 '190 

Thr Cys His Val Met Ser Thr ^rg Gin Gly 
195 200 

<210> 182 

<211> 203 i 

<212> PRT 

<213> Home sapiens 1 

<AG0> 162 

Ser Leu Lys Leu Trp Phe Thr He Tyr Gin Glu Gin Asn Val Ser He 
1 5 10 15 ' 

Lys Thr Leu Glu Gly lie Lys Tyr Asn Gly Asn Ser Leu He Met Ser 

20 , r 25 3C 

Cys Phe Asr. Glu Asn Glu Leu Val Leu Lys Ser Phe Lys His Lys Gly 
25 4C 45 

Lys Cys Val Thr Asn Met Lys Ser Cys Met Phe He Cys Phe Thr Met 
5C 55 60 

Val Gin Phe Leu Leu Cys lie Cys He Pro Kis His Phe Val Cys Leu 
et 70 75 BC 

Gin Tyr Thr Lys Asr. Leu Phe Ly5 Met Asn He Ala Leu Met Arg Lys 
85 ' 9C 95" 

Asp Leu His Lys Leu Val Ser Thr Vai Met Thr Phe Met Ala Pre Ser 
10C 105 11C 

Phe Arg Phe Vai Leu Asn Phe Pro His Asn Pro Ser Val Thr He lie 
115 120 125 

Ser Asn Fne Ser Tyr Phe Thr Phe Gin Leu Phe His Asn Cys Thr lie 
13C 135 140 

Leu Lys Pre Leu Thr Asn Val Ser Thr Lys Thr Thr His Thr His Thr 
145 150 155 160 

Gin Asn Arg Leu His Ser Gin Trp Phe He Asp Tyr Cys Leu Gin Ala 
165 17C " i75 

Leu Glu Asn Thr Tyr Met Tyr Ser Ala Leu Cys Ser Cys Ser Giu Ser 
180 165 190 

Leu Leu Leu Pro Arg Ser Ser Cys Lys Asn Ser 
195 200 

<:i0> 183 

<211> 184 

<I12> PRT 

^213> Homo sapiens 
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<40C> 183 

Gin Ala Leu Phe Leu Leu Val Ala Ser Leu Ser Gin- Met Ser. Sex Leu 
! 5 10 15 

Ser Leu Asp Ser Ser Ser Gin Cys Pro Pro Leu Thr Ala His Arg Leu 
20 25 30 

Ser Ser His Ser Ser lie Leu Arg Val Asn Ser Ser Ser Glu Lys Pro 
35 40 45 

He Ser Trp Pro Leu Leu Ser Thr His Asn Thr G,ly Phe Arg* Val Phe 
5C " 55 60 

Leu Gin Thr Leu He Thr He His Ser Tyr Lys Phe Thr Ser Ala Ser 
65 70 ■ 75 80 

'Pro Pro Fro Asn Gin Ala Leu Val Cys Leu Ala His Tyr Ser Ala He 
85 90 95 

Ser Ala Asn Ser Ala His Ala Met Gly Leu His Lys Cys Cys Met Asp 
100 105 HO 

Glu lie Leu Pro Tyr Met Tyr Phe Tyr Arg Trp His Thr Phe He Phe 
115 ~ 120 125 

Leu Pro Tyr Asn Cys lie Ala lie Cys Tyr He Asn Val Tyr Ser Pro 
130 135 HC 

Val Arc Ala Val Val Leu Asn Ser Lys Cys Arg Arg Lys Glu Ser Pro 
145 " 150 155 160 

Ala Gly Asp Leu Leu Arc Val Pro Leu Pro Gly Ser Arg Asp Ala Ala 
165 " 170 175 

Leu Ser Ser Leu Gly Trp Asp Pro 
160 

C10> 184 

<:n> 167 

<212> PRT 

<213> Homo sapiens 

<400> 184 

lie lie Leu Leu Arg Cys lie Phe Leu Tyr Phe Pro Leu Pro Val Ala 
15 10 15 

Lys Arg His He Leu Gin Lys Ser Gly Pro Tyr lie Ser Ser Glu Val 
20 "25 30 

Phe Ala Leu Leu Ser Leu Trp Thr lie lie Gin Val He Gly Asp Ser 
35 40 45 

Trp Pro Ser Gin Glu Gly Arg Leu Pro His Asn Gin Gly Leu Gly Leu 
50 55 60 

Tn- Pro Cvs Thr Ser Cys lie Asn Lys Leu Cys Leu He Gin Ala Pro 
65 70 75 80 

Arc Gin Thr Gin Asn Lys Arg Tyr Pro Gin Arg Ala Ala Gly Arg Lys 
85 90 9b 

Leu Val Cys Tyr Leu Gly Gly Gly Gin Lys Leu Lys Leu Arg Thr Lys 
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10C ( 105 110 

Leu Ala Trp Leu He Leu Leu Asp Asn Pre Cys Pre Pre Pro Pro Gly 
11*5 H20 225 

Pro Thr Ser'Leu Ser Leu Ser Leu Ser Leu Cys Leu Ser His Thr His 
130 135 14C 

Thr His Thr Kis Thr Kis Thr Kis Thr His Thr His Thr Phe Leu He 
145 15C 155 16C 

Ala Gin Fro Arg Lys Vai Gin 
165 

<210> 185 

<21i> 2C7 

<212> PPT ■ 

<i.'U> Homo sapiens . 

<400> 165 

Ser His Leu Phe Ser Phe Glu Ser Leu Ser Leu Thr His Leu Glu Val 
15 1C 15 

i 

Cys Cys Ser Ala Phe He Ser Thr Lys Thr Ser He lie lie Met Ara 

20 ( 25 30 

Tyr Leu Thr Vai His Val Thr Val Ser Phe Trp lie Tyr Phe thr Ser 
35 40 45 

Thr Asn Val Phe Phe Asp Cys Thr Leu Ser Thr Tyr Phe Gin Thr His 
50 55 6C 

He Leu Lys Ser Ser Gly Pro Arg Lys Ala Fro Pro Lys Lys Ser Tyr 

65 7 0 7 5 ' 8C 

Arg Thr He Phe Thr Val Ala Ser Leu Val Asn Pre Phe Leu He Thr 
85 90 95 

Ser Phe Ser Leu Phe Leu Leu Phe Val Val He Gin Val Tyr Asn Leu 
1C0 105 110 

Leu He Fhe Leu He Pro Ser Phe Tyr Lys Pre Leu Leu Ser Ser Ser 
115 120 125 

Ser Leu Leu Trp Asn His Arg Leu Asp Cys Leu Asn Phe Phe Ser Tyr 
130 135 * 140 

Pro Val Ala Leu He Cys Cys His He Cys He Gly Tyr His He Cys 
145 150 155 " 16C 

Gin Ala Asn Asn Ser lie Gin Ser Thr Thr Phe Ser Asp Cys Tyr Leu 
165 170 175 

Leu Leu Glu Lys Lys Asn Leu Lys Pro Ser lie Leu Thr His Leu Asn 
180 185 190 

Pro Tyr Cys Fro Lys Leu Ser Gly Leu Cys He Leu Ser Leu Leu 
195 200 205 

<210> 166 

<2il> 172 

<212> PRT 

<213> Homo sapiens 
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<400> 186 

Thr Fhe Pro Pro Tyr Lys Ala lie Ser lie He He Trp Lys Phe His 

1 5 ' 10 ' 15 

Phe Thr Glu Ale Asn Gly Asn Phe Pre Val Thr Gin Lys Ala Leu Glu 
20 25 30 

Thr Val Ser Asn Cys Pro Ala Gly Pro Phe Leu Phe Ala Gly He Trp 



Cys Lys Phe Ser Gin Leu Pro Phe Trp Gly Leu Lys He Tyr Leu Phe 
65 70 ( 75 . 80 

Ala Val Ser Gly Asn He Phe Leu Ser Trp Val Pro Cys Phe Met Pro 
85 90 95 

Leu He Tyr Arq Ser Phe Ser Thr Asn Lys Tyr Lys Leu Thr Val Arg 
100 105 110 

Ser Gin Pro Phe Gly Glu Leu Ser Lys Ser Leu Gin Glu Gly Arg Thr 
115 12C 125 

Gly Thr He Phe Gly Lys Ser Gin Leu Phe Tyr His Phe Pro Gly Gly 
13C " ' 135 140 

Asp Ala Asp Trp He Leu Ala Pro His Arg His Pro Met Arg Gin Thr 
145 150 155 160 

Gly Leu His Leu Leu Ser Ala Tyr Arg Glu Arg Arg 
165 170 

<210> 187 
<21I> 215 
<212> PRT 
<2I3> Home sapiens 

<400> 187 

Val Phe Asn He Ser His Phe Ser Leu Met Leu Phe Val Glu Leu Cys 
15 1C 15 

Ser Lys Leu Ser His Lys Pro Val Leu Leu Leu Arg Gly Val Val Leu 
20 J 25 30 

Thr Val Val Ala Cys Ser Gin Asn Ser Lys Arg Leu Val Met Ala Lys 
35 4C 4 5 

Val Asn Phe Asn Asn Asn Asn Asn Asn Asn Asn Asn Pro Trp Lys Lys 
50 55 60 

Asn Thr Ara Tyr Pro Glu Arc Asp Gin Leu Leu Gly He Leu Asn Gly 
65 ^ 70 75 80 

Lys Cys Phe He Trp Gly Lys Leu Leu Phe Asn Ser Phe Leu Val Lys 
85 90 95 

Trp Gin Ser Pro Ala Lys Leu Leu Ser Gin Gly Asp His Pro Gly Arg 
100 105 HO 

Ser Arg Trp Asp Leu Pro Ser Gly Val Phe Gin Met Arg Leu Ser Phe 



4C 



45 



Asp Phe Lys Gin 

50 



Ser Leu Cys Leu Asn Arg biy Gly Lys Lys His Ala 




115 



120 



125 
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Glu Arc Pre Pro Gly Asp Ser Met Pro Pre Pro Ala Asp Leu Leu He 
130 135 140 

Ser Thr Pre Ala Ala Leu Asn Pro Cys Thr Arg Gin Asp Val Leu Ser 
145 150 155 " 16C 

He Ser Pre Trp Pro Ser Gly Phe Pro Ala Ser Ala Val Gin Ser Ser 
165 170 175 

Val Leu Ala Pro Phe Val Arg Arg Met Ser Tyr Pro Arg Leu Thr Ala 
180 185 190 

Pro Cys Asp Leu Val Gly Glu Leu Ser Arg Thr Ala Val Thr Phe Ser 

195 200 205 

He Phe Cys Tyr Met 1 
210 

• 

<£l0> 186 
<211> 201 
<212> PRT 
<213> Homo sapiens 

<400> 166 

Cys Phe Asp Trp Ala Gly Ser Thr Kis Phe Asp. Met Pro Arg Ser Trp 
1 5 1C 15 

Leu Gin Gly Asp Thr Asp Ser Gly Asp Ser Aro Ala Leu Val Arg Ala 
20 25 30 

Ala Thr Lys Glu Val Ala Asp Phe Leu He He He Gin Ala Gin Leu 
35 40 45 

Leu Tyr Asn Leu Phe Leu Asn Tyr Tyr Thr Gly Gin Thr Arc Leu Pro 

50 55 60 

Gly Tyr Pre Gly Leu Gly His Thr Ser He Val Phe Lys Leu Asn Val 
65 70 75 60 

Phe Asn Leu Lys Thr Ser Asn Thr Phe Ser Met Lys Thr Glu Lys Arc 
85 90 95 

Asp Lys Gin Lys Glu Lys He He Lys Tyr lie lie Leu Val Pro Ser 
10C 105 110 

Ser Asn Kis Cys Tyr His Tyr Gly Val He He Leu Val Val Cys Thr 
115 120 125 

Phe Phe Kis Met Tyr Leu Gly Val Met Gly Lys Cys His Pro Arg Arc 
13C ' 135 140 

Leu lie Thr Cys Phe Pro Tyr Leu Tyr Ser Phe Val Cys Val Thr Phe 
145 150 155 160 

Trp He Thr Leu Ser Arg Gly Glu Val Asn Asn Ser Cys Arg Tyr Thr 
165 170 175 

Asn Gin Ser Ser Glu Gly Lys His Gin Val Arg Phe Thr Asp Asp Ser 
18C 185 190 

Cys He Cys Thr Gin Phe Thr Cys Lys 
195 200 
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<210> 189 

<ru> 129 

<212> PRT 

<213> Homo sapiens 

<40C> 189 ' 

Val Gin Lys Ala Met Phe Lys Leu Asn Tyr Ala He Asp Thr Tyr Cys 
15 10 15 

Met Glu Pro Thr Leu He Leu Lys Gin Lys Glu Trp Asn 'Val Gly Glu 
20 25 ■ 30 

Gin Ala Cys Phe Leu He Glu His Thr Asn Asn Leu Lys Glu He Phe 

35 , 40 45 

Val Leu Gin 'Lys Lys His Thr Arg Ser He Thr Arg Cys Leu Pro Val 
50 ^ • 55 60 

Phe Lys Pro Arg Gin Ser Lys Asn His Arg Cys Leu Leu Lys Lys Cys 

65 ' " 70 75 80 

Ser Arg Trp Arg Val Ser Ser Lys Ala Val Thr Ser Ser Tyr Ser Tyr 
85 90 95 

Leu Tyr Ara Cys Met He lie He Gly Asp Tyr Leu Asn Phe Phe Arg 

100 . ' ' 105 HO 

Val Fro Met He lie Asp Asn Phe lie Val He His lie Val Val Leu 
115 ' 120 125 

Gly 



<no> 190 

<211> 211 

<:i2> PRT 

<I13> Homo sapiens 
<4C0> 190 

Thr Arg Thr Leu Thr Asp Gly Trp Arg Trp Pro Gly Gin Leu Cys Trp 
: " 5 10 15 

Gly His Thr Phe Gly He Leu Val Pro Thr Val Gly Trp Val Pro Trp 

20 ^ 25 3C 

Val Phe Cys Met Ser Phe Leu Leu Arg Trp Asn Val Gin Lys Gly Ser 
35 40 45 

Phe Thr His Met Pro Gly Trp Asp Arg Gin Ser Ser Gin Gly Trp Pro 
50 55 60 

Asp Thr Phe Leu Ser Ser Asp Gly Val Ser Met Trp Val Pro Gly Leu 
65 70 75 80 

Pro His His Val Ser Asp Thr Cys Tyr He Val Ser Gly Phe Cys Gin 
85 90 95 

Ser Gin His Ser Lys Arg Leu Gin Glu Ala Ser Tyr Asn Ser Ala Ser 
100 105 HO 

Arg Val Pro Glu Cys His Leu Cys His He Arg Trp lie Thr Gin Val 
115 120 125 
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Giy 
13 0 


Arg 


Pre 


Vai 


Cys 
i • 


Giu Arg 
135 


Leu 


Giy 


lie Arg 
140 


Leu 


His 


Phe. 


Pro 


Ser 
145 


Giy 


Giy 


Giu 


Ala 


Thr 
150 


Phe 


(Asn 


Leu 


Leu 


Gin 
155 


Lys Vai 


Pro 


Phe 


Gin 
160 


Cys 


Pro 


Ser 


lie 


Leu 
165 


lie 


Arg 


Ser 


Vai 


Lys 
170 


Vai 


Gin 


Pro 


Asn 


Vai 
175 


Leu 


Phe 


Giu 


Tyr 


Leu 

180 


lie 


Cys 


Cys 


Ser 


Asn 
185 


Vai 


Pro 


Asn 


Ser 


Arg 

'190 


Asp 


Phe 


His 


Arg 


Ser 
195 


Pro 


Asn 


Pre Arg [Thr 

20C 


Met 


Lys 


Thr 


Cys 


'Leu 
205 


Ser 


Lys 


Leu 


lie 


Ale 
21C 


Met 




























<21C 
<211 
<212 

<::: 


> 

> 


191 
165 
PRt 

Horcic 
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<4CC 




191 
























t 




Leu 
I 


Leu 


Tyr 


Arc 


Fro 
5 


Asp 


Gin 


Ai£ 


Ser 


Trp 
10 


Vai 


Pro Arg 


Pro 


Vai 
15 


Arc 


Frc 


His 


Ser 


lie 

2C 


Vai 


Phe 


Lys 


Leu 


Asn 
25 


Vai 


Phe 


Asn 


Leu 


Lys 

30 


Thr 


Ser 


A sr. 


Tnr 


Fhe 
35 


Ser 


Met 


j-y ■= 


Thr 


Giu 
4 0 


Lys 


Arg 


Asp Lys 


Gin 
45 


Lys 


Giu 


Lys 


lie 


lie 

! C 


Lys 


Tyr 


lie 


lie 


Leu 
55 


Vai 


Pro 


Ser 


Ser 


Asn 

60 


His 


Cys 


Tyr 


Kis 


Tyr 
65 


c:y 


Vai 


lie 


lie 


Leu 

7C 


Vai 


Vai 


Cys 


Thr 


Phe 
75 


Phe 


His 


Met 


Tyr 


.Leu 
80 


Giy 


Vai 


Wet 


Giy 


Lys 
85 


Cys 


His 


Pro 


Arg 


Arg 

90 


Leu 


lie 


Thr 


Cys 


Phe 

O c 


Pro 


Tyr 


Leu 


Tyr 


Ser 

100 


Phe 


Vai 


Cys 


Vai 


Thr 

105 


Phe 


Trp 


lie 


Thr 


• Leu 
110 


Ser 


Arc 


Giy 


Giu 


Vai 
115 


Asn 


Asn 


Ser 


Cys 


Arq 

12C 


Tyr 


Thr 


Asn 


Gin 


Ser 
125 


Ser 


Giu 


Giy 


Lys 


His 
:3C 


Gin 


Vai 


Arg 


Phe 


Thr 
135 


Asp Asp 


Ser 


Cys 


lie 

140 


Cys 


Thr 


Gin 


Phe 


Thr 


Cys 


Giy 
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Giy 
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150 


Giu 


Phe 


lie 


Ser 


Trp Giy Asp Ala 
155 


Phe 


Lys 
160 


Thr 


He 


Thr 


Giu 
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165 

<210> 192 
<2ii:- 154 
<212> PRT 
<213> Homo sapiens 

<400> 192 
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lie lie Leu Ser Leu Pro Pro Pre Ser Pre Pro Lys Arg Leu Thr Cys 
15 10 15 

Asp Ser Trp Ser Ala Arg Ser Asn Ala Phe Pro Ala Gly Ala, Pro Gly 
20 " 25 30 

Gly Gin Gly Asp Val Pro Ser Phe Leu Cys Ala Thr His Pro His Phe 
35 40 45 

Ser Th^- Pro Cys Gin Cys Trp Thr Gin Leu Asp Glu Asp Ser Leu Thr 

" 50 55 , 6C 

Ala Asp Val Leu Ser Asn Ser He Lys Leu Gly Arg Phe Ser, Cys Arg 
65 70 75 80 

Asn Pro He Cys Cys Gin Phe Glu Gly Gly Lys Gin Phe Gin Leu Arg 
85 i 90 95 

,Lys Val Thr Gin Gly Lys Gly Val Lys Gly Ala Arg Leu Leu Gly Gly 
10C ' 105 HO 

His His He Ser He Trp Cys Phe He Ser Ala Asn Ser Leu Leu Val 
115 120 125 

Tyr Pro Glu Val He Ser Leu Tyr Arg Ser Ser His He Ala Lys Leu 
130 135 14C 

Thr Lys lie Asp Ara Asp Lys His Arg Lys 
150 



145 




<210> 


193 


<211> 


154 


<212> 


PRT 


<213> 


Homo sapiens 


<400> 


193 



Lvs Val Ala Asn Leu Cys Lys Arg His Glu He Arg Asn He lie Lys 
1 5 10 I 5 

Lys Met lie Phe lie Ala Lys Ala Pro Ala Ser Thr Thr Val He Ser 
2C 25 30 

Leu Tyr Gin Phe Ala Gin Arg Ser His His lie Phe Ser Gly Thr His 
35 40 45 

Pro Leu Tyr Phe Cys Ala Ser Leu Phe He lie Ser Gin Ser His Arg 
50 55 6C 

Ser Ser Lys Val Asn Leu Pro Asp Lys He Val Phe Leu Leu Val Leu 

65 7C 75 80 

Ser Asn Phe Leu Val lie Tyr Asp Tyr Val Thr Lys Tyr Leu Lys Phe 
85 90 95 

Ser Cys Leu Asn Lys Gin Thr Phe Tyr Phe lie Thr Trp Phe Cys Glu 
10C 105 HO 

Hi* His Leu Gin Leu Ser Leu Ser lie Tyr Leu lie Cys Glu Ala Leu 
115 120 125 

Thr Gly Val Thr Val Cys Tyr Ser Ala Ser Cys Leu Arg Leu Ser Arg 
130 135 140 

Glu Thr He He Ser Leu Pro Ala He Ala 
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141 150 

<21G> 194 

<211> 172 

<212> PRT 

<213> 'Homo sapiens 

<400> 194 

lie Phe Thr Glu He Phe Lys Val Asn Leu Asp Arc Ser Leu Tyr Pro 
1 5 10 " 15 

Phe Lys Cys Phe Ser Val Lys Leu Tyr Leu He Gin He Leu Tyr Pro 

20 25 ' 30 

Val Asp Cys Arg Leu He Tyr Phe Asn Glu His Leu Leu Asn Arg Thr 
35 ,40 45 

i Ket His Glu Tyr He Ser Glu Gly His Gly Leu Thr Leu Glu Tyr Val 

50 55 1 60 

Ala Phe Pre Phe Ser Tyr Asn He Cys Arg Leu Arg Leu Ser He He 
65 7C 75 80 

Asp Leu Leu Lys Phe Ser He Phe Asn Ala He Asn Asp Leu Asp Met 
65 90 95 

Val Lys Leu Val Phe He His Phe Ser Ala Lys lie Ser Asp Gly Ser 
100 105 " 110 

Val Val Ser Gly Asn Gin Giu Leu His He Phe Tyr Tyr Phe Tyr Arg 
115 120 125 

Met He Phe Ser He Lys Asn Leu Gin Leu He lie Ala Leu Arg Arg 
13C 135 14C 

He Ala Phe His Phe Glu Thr Lys Ser Gin Val Met Asp Phe His Phe 
145 15C 155 160 

Leu Gly Leu Tyr Ser Asn Met His Cys Leu Leu Ser 
165 17C 

<210> 195 

<:::> 85 

<212> PRT 

<213> Homo sapiens 

<40C> 195 

Fro Val Gly Ala Asn Gly Leu Asn Gly Arc Asn Ala Thr Ala Pre Arc 
1 I 10 15 

Ser Leu Ala He Val Leu Gin Pro Glu Asn Leu Phe Tyr Lys Leu Gly 

20 25 30 

Asn Ser He Cys Gly Glu Glu Arg Glu Ser Leu Pro Pro Arg Pro Gin 
35 40 45 

Glu Met Ala Gly Lys Glu Thr He Lys Arc Leu Ser Arc Leu Trp Gly 
50 55 60 

Phe Val Val Gly Pre Thr Arg Ala lie Ser Gly Lys His Ser Ala Arc 

65 70 75 80~ 

Leu Phe Thr Ser Gin 
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85 

<210> 196 

<211> 185 ( 

<212> PRT 

<213> Homo ( sapiens 

<400> 196 

Ala Ser Phe Phe Ala Phe Phe Phe Asp Gly Gly Thr Leu He Val Phe 

1 5 10 ( 15 

Ser Phe Lys Leu Lys Asn Asn Thr Arg Tyr He 116 Met Ser Leu Leu 

20 '25 30 

He Lys Leu Leu Asp Ser He Tyr Leu Leu Pro Thr He Lys Arg Arc 
35 40 45 

Val Arc His Leu Phe Leu Leu Pro Lys Asn Thr Leu Asn His Pro Asn 
50 55 60 

Asn Tyr Phe Ser Tyr Asn Thr Gly Leu Tyr Tyr Tyr Leu He Leu Cys 
65 "70 75 ^ 80 

Asp Asp Lys Leu His Ser Cys Leu Ala Leu Phe Leu Phe Leu Ser Gly 

65 90 95 

Leu Arg Val His Cys His Ser Pro Thr Pro Phe Gin Leu Ser *la He 

10C 105 HO 

Phe His Phe Leu Phe Gly Cys He Leu Ser Tyr Leu Gin Gly Phe Ser 
115 120 125 

Phe Gin Glu lie Ser Trp Ser Leu Tyr Ser Ser Ser Leu Tyr Lys Trp 
130 135 140 

Asn Arg Ser Val Ala Val He Tyr Gin Gin Gin Ser Asn Asn Ser Ala 
145 150 155 16C 



Met Ser 


Leu 


Gly His 
165 


Thr 


Thr 


Phe 


Ser 


Pro 
17C 


Ser 


Gly 


Pro 


He Gly 
175 


Thr 


Ala Leu 


Leu 


Ser Ser Gly Ser Asp Cys 
160 185 














<210> 197 
























<211> 186 
























<212> PRT 
























<213> Homo 


sapiens 






















<400> 197 
























Ser Pro 
1 


Val 


Ala Val 

c 


Leu 


Leu 


Lys 


Cys 


He 
10 


Pro 


Ser 


Val 


Ser Ala 
15 


Thr 


Phe Ala 


Gin 


He Pro 

20 


Ala 


Ser 


Gly 


Ser 

25 


Ala 


Ser 


Gly 


Ser 


Leu Thr Gly 
30 


Gly Ser 


Thr 
35 


Val Arg 


Glu 


Pro 


Leu 
40 


Trp 


Phe 


Lys 


Val 


Ser 
45 


Gin Thr 


Asp 


Tyr Arg 
50 


Ala 


Gin Arg 


Tyr 


Pro 
55 


Leu 


Ala 


Asn 


Glu 


Asn 
60 


Leu 


Pro Thr 


Glu 


Lys Lys 


Pre 


Met Leu 


Gin 


He 


Cys 


Glu 


Gin 


He 


Ala 


Lys 


Tyr Glu 


Glu 
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65 70 75 80 

Gly Asn He Thr Phe Thr Asn Phe His Lys Gly Arg Asp Ser Gin Asn 

85 ■ 90 " , 95 

Thr Ser Tyr Arq Tyr Cys Val Asn Arg Leu Trp He Ser Phe Leu Gly 
IOC 105 110 

Leu Leu Gin He Thr Lys Thr Trp Leu His Lys Ala He Asp Leu Tyr 
115 "* 12C " 125 

Trp Leu He Val Leu Glu Ala Arc Ser Thr Lys Ser Arg Cys Arg Gin 
130 135 }40 

Val Asn Ser Phe Cys Lys Leu Cys Gly Ara He Cys Ser Leu Pro Leu 
145 J 15C ' 155 160 

i 

Svl Sei Leu Leu Gly Leu Pre Gin Ser i>er val his Leu Asp Phe Arg 

165 17C 175 

Cys He Ala Ala Ala Val Pro Pro Pre Ser Ser Lys 
ISC 165 

<H1C> 196 
<211> 228 
<212> FRT 
<213> Homo sapiens 

<400> 198 

Gin Ser Arg Ara Asp Gly Lys Val Tyr Phe Trp Pro Asp Cvs He Ala 
1 5 10 15 

Ser Cys Leu Thr Pro Pre Ala Gin Leu Ala Phe Arg Trp Ala Leu Pro 
20 25 30 

Ala Hie Gly Lys Ser Arc Arc Lys Trp Lys Arg Arg Phe Phe Arg Asn 
35 40 45 

Gin His Thr He Gin Are Leu Ser Phe Phe Pro Ser Leu Arg Glu Lys 
5C " 55 60 

Glu Arc Glu Arg Glu Ser Ser Arc Gin Val Asn Phe Thr Gly Ala Glu 
65 ' 70 75 80 

Tyr Leu His Gin Ser Glu Pro Gly Leu Glu Asn Cys Ser Pro Gin Ala 
8 5 90 95 

Pro Trc Val Gly Lys Glu Glu Ale Ala Ala Ala Leu Lys Ser Pro Thr 
10C 1C5 HC 

Gin Leu Cys Phe He Gly Pro Glu Ser Ala Lys Thr Ser Asp Val Pro 
115 120 125 

Asn He Arc Gin Pro Ser Arc Pre Met Leu Ala Pro Lys His Asn Gin 
13C " 135 140 

Lys Pro Lys Arg Ser Val Ser Asn Val Pro Glu Cys Phe Tyr He Ser 
145 " 150 155 160 

Trp Thr Thr He Leu Leu Gly Asn Val Arg Arg Ala Val Cys Ser Met 
165 170 175 

Glu Ala Fro Glu Lys He He Ser His Ala Lys Ala Gly Ala Gly Gly 

iftfl 185 190 
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Cy* Phe Pro Leu Gly Aan Gly Val Gly Ser lie Thr Leu Arg Gin Ala 
195 200 205 

lie Lys Gin Ala Phe Lys His lie Leu Cys Gly Ser Asn Ser Thr Ser 

210 , 215 220 

Gly Asp Arg Phe 
225 

<210> 199 
<211> 165 

<212> PRT • 
<213> Homo sapiens 

<400> 199 

Phe Ser Ser' His Leu Glu Cys Gly His Asp Thr Phe Gin Tyr Val Phe 
1 5 • ' 10 15 

Tyr Ser Trp Lys Val Asn Thr His Phe Thr Ser lie Val Leu Lys lie 
20 25 30 

Asp Lys Met Cys Phe Cys Ser Glu Val lie Thr Leu Leu Cys He* His 
35 40 45 

lie Tyr Leu Asn Tyr Leu Lys Met Glu Pro Val Glu Ser Glu He Glu 

50 " 55 ' . 60 

Leu Asn Gly lie lie Leu His Cys Val Leu Met Val Cys Ala Ser Asp 
65 " 70 ■ 75 80 

Met Met Ser His Leu He Thr Val His Thr Lys Trp lie Lys Tyr Val 
85 90 95 

Asp Asn He Thr Cys Leu Asn He Lys Cys Gly He Lys Arg Leu Ser 
100 105 HO 

<er lie Ala He Met Gin Asn Val He Ala Phe Arg Glu Tyr Leu Trp 
115 120 125 

Asp Glu He Gly Asn Leu He Glu Thr Thr He His lie Asn Val Ser 
130 135 140 

Ty- Thr Phe Glu His Ser Lys Ala Ser Gin Phe Gly Asn Asn Leu Val 
145 150 155 160 

Ser Leu Val Thr Glu 
165 

<210> 200 
<211> 109 
<212> PRT 
<213> Homo sapiens 

<400> 200 

Pro Gly Glu Lys Val Gly Pro Glu Ser Ala Asp Leu Leu Glu Val Tyr 
1 "5 10 15 

Leu Leu His Leu Pro Leu Ser Asn Leu Leu Val Thr Leu Pro Pro Gly 
20 25 30 

Phe Trp Gly Pro Tyr Ala Ala Leu His Gin Ala Pro Pro Val Leu Arg 
35 40 45 
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Met Asn Trp Gly Glu Thr Phe Leu Lys Gly Tyr Leu Leu Thr Leu Tyr 

5C ' 55 60 

Leu Gin Leu Thr Glu Leu Leu Thr Met Trp Arg Glu Asn Leu Gly Leu 
65 ■ 70 75 60 

Glu Thr He Gin Gly Arc Trp Gly Val Leu Gly He Ser His Ala Gly 
85 90 95 

Glu Ala Pro Leu Thr Pre Trp Gly Ser Lys Gly His Phe ■ 

105 





100 


<21C> 


201 


<211> 


203 


<212> 


PRT 


<213> 


Homo i sapiens 


<400> 


201 



Asp He Ser Leu Asn Val Glu Gin Arg Lys Leu Tyr Val Glu Val Gin 
15 10 15 

Cvs Tyr His Asn Asn Asn Asn Lys Lys Tyr Val Val Arg Thr Cys 1 Val 
20 25 3: 

Ue Ser He Thr Leu Gly Glu Asp Leu Arg Gin Ser Leu Gly Lys Lys 
35 40 <5 

Ser Ser Thr Asp Met Ala Ser Val Lys Val His Leu Leu Leu Lys Cys 
5C ~ 55 ■ 6C 

Cys Arq Asp Met Lys Glu lie Leu Val Leu Lys Leu Val Gin Leu Val 
65 70 75 80 

His Gin Val Ser Gin Asp Leu Glu He Asp His Ser Ala Leu Met Leu 
65 90 95 

Phe His Fhe His Val Cys Leu Phe Thr Val Pro Glu Leu Cys Val Cv: 
10C 105 HO 

Leu Leu Leu Leu Tyr Arc He His Ser Leu Lys Arg Asp His Leu Asp 
115 " 120 125 

Leu Phe Thr Ser Asn Thr lie Trp Gly Phe Ser He Cys He Asn Leu 
13C 135 140 

Arg Gly Thr His Ala Val Fhe Leu His Arg Tyr Asn Ala Glu Trp Arg 
24§ " 150 155 160 

Ser Leu Cys Leu Tyr Cys Asn His Tyr Leu Asn Asn Val His Cys Thr 
165 170 175 

His Val Asn Ser His Pro Ser Asn Pro Leu Pro Pro Ser His Pro Pro 
180 185 19C 

Ser Phe Leu Ala Ser Asn Val Tyr Tyr Ser Thr 
195 20C 

<210> 202 

<211> 183 

<212> PRT 

<213> Home sapiens 

^/inn> 202 



KM! 



BNSDOOD «WC_. He>€75iA2_l_:. 



WO 01/66751 



PCT/lJ SOI/07370 



Pro Leu Val Leu Leu Leu Val Phe Gin Tyr Phe Leu Cys Thr Cys Lys 
1 5 io 15 

Pro Lys Arc Cys His Ser Leu Arg lie lie Ser Leu Phe Thr Pro Leu 
20 25 30 

Leu Leu Ala Asn Phe Cys Pro Ser Phe Lys Met His Pro Lys His His 
35 40 45 

Leu Phe Ser Glu Asp Phe Pro He Pro Gin He Thr Lys Ala Leu Ser 
5C * 55 60 

Phe His Ser Ser Phe Leu Asn Gly His Lys Leu He Leu Gin Ser Ser 
65 7C 75 80 

His Lys Leu Asp Ser Met Pro .Leu Pro Leu Ala Pro Gly Trp Ala Gly 
85 90 95 

CVs Phe Thr Gin Ser He Ala Lys Val He Leu Val Phe Tyr Glu Ala 
100 105 HO 

Glu Ser Glu Val Met Trp Leu Ser Pro Tyr Leu Leu Gly Tyr Thr His 
115 120 125 

Leu Glu Pro Glu Ala Ala Met Leu Gly Ser Leu Ala Leu Trp Gly Val 
130 135 140 

Met Cvs Thr His Ser Thr Gin Gin Phe Cys Ser Leu Cys Leu Pro Ser 
145 150 155 160 

Trp Gly Pre Arc His His Glu Thr Glu Lys Ser His Leu Phe Ser Val 
* 165 1*70 1*75 

Ser Ser Val Pre Ser Pro Asn 





18C 


<2i0> 


2C3 


<2U> 


14S 


<212> 


PRT 


<213> 


Homo sapiens 


<400> 


203 



Leu Leu Phe Ser Leu Pro Gly Met Leu Phe Leu Arg Ser Pro Gin Ala 
1 5 10 15 

Gin Leu Leu Leu Gly Leu Gin Val Leu Val Gin Arg Pro Leu Cys Ser 

20 25 30 

Leu Lys Pro Leu Gin Ala Ser His Gin He Thr Ser He Leu Trp Ala 
35 40 45 

Cys Phe Leu Phe Cys He Ala Phe lie Thr He Ser Tyr Pro Ala Phe 
50 ^ 55 60 

Thr Tyr Leu Phe Ser Ser Phe Pro Thr Arg Met Thr Glu Gin Arg Leu 
65 70 *?5 80 

Leu Phe He Thr Val Ser Ala Glu Pro Ala Thr Met Val Ser Asn Lys 
85 90 95 

Thr He Asn Asn Cys Ser Met Asn Asp Cys Ser Leu Tyr Thr Gin Leu 
100 105 HO 
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Arg Glu lie Lys Giy Lys ^ - Val Leo Tyr Thr v.l i« ser Pre 

Trp lie Z Thr Thr Leu Phe Giy Asn Ar 5 Tyr Lys Thr Leu Thr Pro 
130 135 

phe Asn Arg Glu Thr 
145 

<21C> 204 
<211> 146 

<212> PRT , 
<213> Homo sapiens 

<400> 204 

U e Lys Asp val f P Lys lie , Arc Leu Leu ,eu Tax „«. «*. - - 



M S Thr Cys Asn Leu Cys Tyr Ser Thr Tyr Asn Giy Lys Ser Leu Asp 

Thr Phe Tyr Tyr Ar 9 Asp Leu His Giy Leu Leu Leu Tyr Leu Tie Glu 

,ys Lys His His Ser Giy II. Cys Val C-lu Thr Sly Pro Tr P Ar 9 Val 

50 - b 
Arg Giy Gly Asn Trp Giy He Ar 9 Glu Glu Asp He Ala Glu Val Phe 

Tie Ala Glu Asp Giy Giy Leu Tyr Giy Lys Arc Ser Ar 9 As, Cys Glu 

,t - rin Val Asn Val Val Asn Val Giy Ser 

Lys Giy Pro Asp Leu Vai Ser Glu Vai Asn ^ 

G1 u Giy Arc- Lys Asn Giy His Asn Asp Ser Tyr Ue Leu Ala Phe Vai 
115 

= riv Ma Val Arg Trp Ara Thr Leu Arg Val Ala Met 
Ser Arc Met Ser Giy Ala Val arg p . ^ 

130 



Giy Val 
145 

<210> 205 

<211> 172 

<212> PR 1 : 

<213> Home sapiens 

<400> 205 



t «p «. P~ Ph. Glu «y .1. S.r « Th, Phe «. h, U Ty« 

L Tyr »» P f « ^ L.u Pro U» S.r h.o V.l Ph. S.r Pro H. S.r 
Mp S.r Lj, S.r h,o S.r GPy Ph. «, P.. <» « - « - 
M „ Arg Ph. Thr Pro S.r U. CP, .U «. «• J" »" »» "" * 
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Cys Thr Phe Trp Glu Pre Tyr Tyr Leu Leu His Leu Thr Gin lie, Pro 
65 7C ^5 80 

Glu lie Leu Leu Asn Ala Phe (Val Lys lie lie Phe Leu Leu Thr Val , 

85 90 . , 95 

Thr lie Thr Ser Leu Arg Tyr Gin Asp Asn Lys Ser Ser Met Leu Pro 
100 105 HO 

Leu Thr Pre Ala Pro Val Ser Ala Gin Lys Pro Gin Arg Thr Trp Pro 
115 120 125 ■ 

Gin Ala Lys Tyr Gin Thr Asp fsn Tyr 9er Tyr Phe Ser Cys Lys Ser 
130 135 140 

Pro Phe Ser He Thr Thr Ser He Leu Lys Phe Leu Tyr Lys Ser Lys 
145 ' 150 155 160 

lie Ser Leu Lys He 1 lie Thr Phe Phe Phe Phe Leu 
165 1*70 

<U0> 206 

<211> 203 , 

<212> PRT 

<213> Homo sapiens 

<400> 206 

Arc Met He Asp Leu Leu Leu Leu Ser Thr Glu He Cys Trp Phe Met 
: " 5 10 15 

Glu Arc Arc Met Arg Arg Thr Tyr Pro Pro Leu Thr Leu Gin Glu Gly 

' 2C " 25 30 

Lv* Tyr Leu Glu Lys Pro Glu Thr Glu Thr Pro Lys Asp Leu Asn Ser 

35 "* 40 , 45 

Leu Arc Ala Cys Ser Asp Ser Leu Ala Tyr Ala Thr Ser Gly Asn Arg 
50" " 55 60 

Ser Phe Phe Lys He Thr Cys Ala Asp Leu Val Thr Gin Gly Asp His 

65 *?0 75 80 

Thr Tyr Tyr Phe Leu Ser He Arg Asn Tyr Leu Trp Lys Gin Asp Asp 
85 90 95 

Phe He Ser Cys Leu Ala Leu Pro Leu Leu Phe Thr Glu Asn Gin Gin 
100 105 

His Ala £sn Asp Val Leu Lys Val Gin Ser His Leu Arg Thr Leu Gly 
Ht 12C 125 

Ser Leu Ala Arg Glu Thr Leu Tyr Asp Thr Val Phe Lys Cys Thr Pro 
130 " 135 140 

He Gin Asn Cys Lys Tyr Leu Phe Cys Thr Asp Leu Ala Cys Thr Lys 
150 155 160 



145 



Gin Pro Tyr Thr Val Tyr He Lys Cys Thr Ser Arg Leu Ser lie Arg 
165 1*70 1^5 

Lys Arg Gly Lys His Pro Asn Tyr He Gin Arg His Tyr Trp Lys Leu 
180 I 85 190 

He Met Leu He Pro Ser He Met Gin His Leu 
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19Z 200 
<:io> 207 

<:n> 182 i 

<212> FRT 

<213> Home 1 sapiens 

<40C> 207 

Gin Tyr Fhe Cys Ala Val Asn His Cys Phe Val Ser Ser Ala Tyr Leu 
15 10 -15 

Lys Leu Asn Leu Asp Leu Leu ^eu Met Ala Pro Asn 'Asn Thr Ser He 

2C 25 30 

Ala He He Ser Lys He Glu He Asn He His Thr Trp Ser Met Ser 
35 i 4C 45 

Val Leu Thr Cys Asn He Trp Leu Thr Gin Thr Met lie Cys Cys Thr 
50 55 60 

Phe Tyr Asn Asp Gin His Cys Leu His Asn Tyr Lys Gin Met Leu Arc 
65 - 7 0 75 ' ( SO" 

Phe Tyr Lys Tyr Thr Cys Thr His Vai Ser He Tyr Thr Cys Met Phe 
85 90 95 

Asn He Tyr Phe Cys Tyr Ala Ser He Cys lie Val Trp Tyr Tyr Ser 
IOC 105 110 

Pre His Asn Arc Leu Met Lys Lys Val Tyr Ala Lys Leu Tyr Phe Ser 
115 12C 125 

Phe Leu Lys He Ser Fhe lie He Leu Phe Cys Gly Gin lie Leu Phe 
130 135 14C 

lie His Val Phe lie His Ser Vai He He Arg Thr Cys Ser Arg His 
145 15C 155 16C 

Ala Phe Lys Glu Lys Tyr Asp Ala Phe His lie Phe Trp Glu He He 
165 * 17C 175 

Vcl Ser Trp Glu Arc lie 

lec 

<21C> 208 

<:n> 164 

<212> PRT 

<213> Heme sapiens 

<40G; 206 

Val Gin Glv Glu Trp Met Glu Leu Val Glu Leu Asn Thr Cys lie Tyr 
1 ~ 5 10 15 

Ser Leu Lys Leu Pre Asn Ser Ser Leu Pro Leu lie Lys Gly Val Phe 

2C 25 30 

Phe Leu He Gly Asn Ser He lie Leu Tyr Glu lie Gly Phe Phe Phe 
35 ~ 40 45 

Asn Val Trp lie Leu Phe Gly Asp Vai Leu Leu Ser Ser lie Ser Val 
50 55 * 60 

Thr Gly Ser Trp Asn Phe Cys Asn Tyr Asn Cys Met Ser Phe Tyr Thr 
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65 








7C 








75 










80 


Phe Glu 


Asn 


Asn 


He 
85 


Thr 


He 


Phe 


Asn Glu 

. 90 


He 


He 


Ser 


Tyr 


Leu 
95 


Glu 


lie lie 


Ser 


Asn 
100 


Lys 


Met 


Ser 


Pro 


Tyr Ala 

105 


Val 


Val 


He 


Leu Gly Ala 

ll'C 


Ser Phe 


Lys 
115 


Met 


Lys 


Tyr 


Phe 


Val 
120 


Ser He 


Thr 


Leu 


Pro 
125 


Thr 


Tyr 


Pro 


Phe Val 
130 


Tyr 


Ala 


Phe 


Ala 


Asn 

135 


He 


Asn Val 


Gin 


Met 

140 


Phe 


Leu 

i 


Tyr 


He 


Leu Cys 
145 


Cys 


He 


Ser 


His 
150 


Ala Arg 


He Ser 


Phe 
155 


Asn 


Ser 


Leu Tyr 


Asn 
160 


Tyr Phe 


Cys 


Pro 
























<no> 
<m> 
<:i2> 
<:i3> 


209 
122 
PRT 
Homo 


sapiens 






















<400> 


205 


























Phe Leu 


Gly 


Cys 


Lys 
5 


Lys 


Pre 


Pro 


Thr Pro 
10 


Phe 


Ser 


Phe 


Thr 


Leu 
15 


Ser 


Gly Gin 


Val 


Pro 

2C 


Leu 


Phe 


Trp Gly Arg Gly Lys Tyr 
25 


Pro 


Asn 

30 


Pro 


Leu 


Tyr Leu 


Cys 
35 


Ala 


Pro 


He 


Pro 


Asn 

40 


Phe His 


Ala 


Pro 


Thr 
45 


Ser 


Tyr 


He 


Ser Ala 

5C 


Pro 


Gin 


Ser 


Leu 


He 
5 5 


Ser 


Ala Pro Arg 


Pro 
60 


His 


He 


Ser 


Val 


Pre Pro 
61 


Leu 


Ser 


Arg 


Leu 

7C 


Ser Gly Gly Glu Pro 
75 


Pro 


Ser 


Pro 


Phe 


Pro 

80 


Ser Cys 


Leu 


Tyr 


Ser 
85 


Leu 


Phe 


Ser 


Leu Gly 
90 


Phe 


Thr 


Met 


Gly Asn 
95 


Leu 


Pre Pro 


Ser 


He 
10C 


Pro 


Pro 


Ser 


Ser 


Pro Leu 
105 


Ala 


Cys 


Val 


Leu 
11C 


Lys Asn 


Phe Trp Gly Ala Arg 

115 


Asn 


Pro 


Gin 

120 


Pro Leu 














<:io> 
<:n> 

<212> 
<213> 


210 
170 
PRT 
Homo 


sapiens 






















<400> 


210 


























Thr lie 


Leu 


Pro 


Asn 
5 


Arg 


He 


Val 


His Val 
10 


Tyr 


Cys 


He 


Val 


His 
15 


He 


His Thr 


Thr 


Tyr 
20 


Phe 


He 


Ser 


Val 


Ser Leu 
25 


Leu 


Val 


Leu 


Lys 
30 


Asp 


Leu 


Leu Thr 


Asp 


Gly 


Thr 


Lys 


Cys 


Ser 


Phe Leu 


Pro 


Phe 


Ala 


Tyr 


Cys 


Glu 
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25 4q. 45 

Glu Glu Thr Phe Ala Lys lie Ser Gin Tyr Glu Asn Cys Ser Cys Phe 
5C ' 55 ' 6C 

Leu Lys Gly* Lys Asn Glu Ser Leu Ser Phe Trp lie Arg Asn Lys Phe 

65 " 70 75 8C 

Arc Met Ala Gin Lys Tyr He Asp Met Asn Tyr Leu Pro Glu Cys His 
85 90 95 

Pro Met Leu Tyr He Phe Leu Gly Glu Asp Phe Trp Leu Phe Thr He 
IOC | 105 1 ' 110 

Glu Ser Leu Vai Thr Asn Val Leu Lys Leu Glu Ser Arg His Phe Arg 
115 120 125 

Ser Ser Tyr Met Glu Leu Arg Lys Phe Lys Ala He Leu Met Lys Asn 
130 135 140 

Phe Thr Met His Val Tyr Tyr Cys Ser Phe He Pro Asn Leu He He 
145 150 ' 155 160 

i 

Val Lys Vai Phe Val Ser Ser Thr Val Val 

165 170 ' 

<:ic> 2ii . 1 

<211> 229 
<212> PR? 
<213> Homo sapiens 

<400> 211 

Trp Gin Gly Val Phe Pre Ser Pro Lys Arg His His Phe Glu Asn Tyr 
1^5 10 15 

lie Val Met Trp Leu Lys Thr Ser Gin Leu Ser lie He Gly Ala Ala 
20 ~ 25 30 

Lys Tyr Phe Cys Asn Thr Leu Ala Asn Met Asn Trp Leu His Val Pro 
35 40 45 

Asn Phe Leu Asn Tyr He Ser Arg Lys Asn Gin Ser Ser Leu Thr Asn 
50 " 55 60 

Cys Phe Thr He Glu Leu Tyr He Ser Leu Ser Lys He He Asn Pro 

65 7C 75 80 

Arg His Val Thr He His He Lys Phe Cys Phe Ser Asp Lys Gly He 
65 90 95 

He His His Asn Lys Leu Phe Val Phe He Ser Thr Gly Gin Ser Leu 
100 105 HO 

Glu Lys Val Arc Ser His Leu Tyr Phe Pro Val Pro Ser Asn Thr Phe 
115 " 120 125 

Leu Leu Leu Phe Tyr Leu He Gin Cys Phe Ser Phe Leu Lys Thr He 
130 135 140 

Gin Leu Lys Tyr Cys Thr Lys Asn Asn Phe Asn He Lys Tyr Leu Gin 
145 " 150 " 155 16C 

Phe Tvr Ser Ser Ser Cvs Asp Lys He Gin Glu Asn Leu Thr Met Asn 
165 170 175 
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Asn Asn 


Thr 


Thr 
180 


Cys 


He 


Gin 


Pro 


Ser 
185 


Met 


He Ser 


Ser Met Ala 
190 


Leu 


Pro lie 


He 
195 


Tyr 


He 


Leu 


Leu 


Cys 
200 


He Gly Gly Val 


Phe Gly Asn Thr 

20^ 


Leu Ser 
210 


Gin 


Trp 


lie 


Phe 


Leu 
215 


Thr 


Lys 


He 


Gly Lys 
220 


Lvs Thr Ser 


Thr 


His He 
225 


Tyr 


Leu 


Ser 


















<210> 
<211> 
<212> 

<:i3> 


212 
154 
PRT 
Homo 


sapiens 






i 






i 






<400> 


212 






















Ser Pro 
1 


Thr 


Leu 


Gin 


Phe 


Ser 


Lys 


Pro 


Trp 

10 


Cys Thr 


Phe Asp Phe 
15 


Leu 


Leu Phe 


Gin 


Met 
20 


Arg 


He 


Glu 


Met 


Trp Tyr 
25 


Leu Gin Tyr Tyr Tyr 

30 


Phe 


Cys Met 


Pre 
35 


He 


Tyr Ala 


Pro 


Val 
4 0 


Ser 


Ala 


Phe His Ala Leu Gly 
45 


Ser 


His Arc 
50 


Phe 


Val 


Val 


Ala 


His 
55 


Glu 


Val 


Leu 


Glu Phe 
60 


Leu Val Phe 


Asn 


Lys Lys 
65 


Phe 


Leu 


Ser 


Ser 

70 


Thr 


Glu 


Tyr 


He 


Thr Thr 
75 


He His Ser 


Phe 
80 


Tyr Phe 


He 


Leu 


Phe 

85 


Glu 


Pro 


Asn 


Asn 


Ser 

90 


Met Gin 


Lys Arg Lys 

95 


Val 



Asp Ser Thr Val Gin Glu Pro Tyr Fhe Arc Phe Glu Val Met Glu Leu 
10C 105 110 

Ser Gin Arg Ala Leu Val Leu lie Arg Asp Gin Cys Thr Asp Gin Asn 
ill 12C 125 

Thr Arc Cys Arc Leu He Phe Ser Phe Ser Gly Ser Ala Thr Leu Leu 
130 " 135 140 



Arc Pro Thr 


Val Leu 


Phe 


145 






150 


<210> 


213 






<211> 


154 






<212> 


PRT 






<213> 


Home 


sapiens 




<400> 


213 







Val Cys Lys Trp Arg Phe Pro Tyr Leu Gin Val He Arg Lys He Lys 

1 ' 5 10 15 

Tyr Ala Asn Leu Lys Thr Cys His Ser Met Asn Val Asn Phe Ser Leu 

20 25 30 

Arc Cys Trp Trp Leu Gly Ala Leu Val Phe Ser He Phe Phe Tyr Cys 

35 ' 40 45 



107 

ENSDOCID <WO„ 0166751A2. I - 



WO 01/66751 



PCT/IS01/07370 



Phe Ser Pre Ser Thr Vai Leu Leu Leu lie Tyr Ser Phe Thr His Gin 
5C 55 60 

Lys Ala Pro Lys Lys lie Arg Val Gin Trp Met Asp Lys Pro Asp Phe 

65 70 75 8C 

Leu Ser Thr Thr Leu Glu Cys Lys Val Ser Glu Asp Ser His Arg Lye 

65 90 95 

Tyr Asn Arg Ser Met Asn lie Met Lys Arg Asn Tyr Arg Met Leu Lys 
10C 105 110 

Leu lie Asn Glu Asn Leu lie Phe Trp Cys Ser Glu Asn lie Phe Gin 
115 12C 125 

lie Vai Ala Gly Arc He Ser 1 Arg Cys Trp Gin Glu Arg Asp Pro Gly 
130 135 140 

Tyr Ser Arc His Met Lys His Arg Cys Arc 
145 150 

<21C> 214 

<211> 158 

<212> PRT 

<213> Home sapiens 

<400> 214 

Lys Glu Ala Arc Thr Phe Thr Phe Leu His Thr Pro Ala Arg Met Phe 

1 5 1C 1 15 

Arg He He Lys Gin Thr Lys Lys Ser Gin Val Gly He Tyr Phe Ala 

2C 25 30 

Gly Glu Asp Gin Gly Arc Gly Gly Ser Gin Leu Pro Asn Vai Val Gly 
35 4 0 4 5 

Gly Phe Leu He Gin Gin Leu Pro Gly Ala Asp Leu Ala Tyr Phe Trp 
50 55 60 

lie Met Ala Glu Pro Glv Thr Glu Val Ser Ser lie Ser Ser Arc Phe 

65 7 0 7 5 80 

lie He Cys Gin lie Pre Ala Ser Val Vai Val Val Tyr Leu Leu Lys 
85 9C 95 

Ala Lys Ala Glu Cys Phe Trp Glu Leu Leu Phe Val Pro Glu Tyr Glu 
10C 105 110 

Asn Cys Ser Ser He Ser Ser Asn Lvs Phe Vai Gly Phe Glu Tyr Leu 
115 120 125 

Lys Phe Leu Val lie lie lie Asn Tyr Gly Pro Ala Lys Ala Ser Ser 
13C 135 140 

Leu Pre Vai Phe Val Leu Thr Lys Trp Phe Leu His Phe Phe 
150 155 



145 




<21C> 


215 


<2H> 


203 


<212> 


PRT 


<213> 


Homo sapiens 


<400> 


215 
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Arg Met Gly Gin His feer Lys Gin Glu Arg lie Pro Lys Val His Asp 
1 5 " 10 15 

Phe Glu He Pro Leu He Lys Leu Thr His. Leu Leu Pro His Leu Leu 

• 20 25 30 

Val Trp Asn Leu Leu His Leu Phe Phe He Ala Ser Lys Phe Leu Phe 
35 40 45 

Val His His Leu Ser Ser Leu He Arg Leu Leu Pro Pro 1 Trp Arg Asn 
50 55 60, 

i 

Val Tyr Ala Leu Lys Asn Phe Leu Gin Ala Gin Ser Cys Phe Ser Leu 
65 , 70 75 80 

Lys Ala Cys* Val Phe Lys His Ser Ser Thr Leu Trp Ser Thr Ser Asp 

85 - 1 90 95 

He Leu Ala Val His Leu Pro Gly He Val Thr Asp Phe Gin Val Ala 
100 105 110 

Ala Phe Ser Phe Ser Leu Met Cys Asn Phe Ser Lys Tyr Phe Thr lie 
115 120 125 

Glu He Ser Ser Arg Thr Gin Leu Trp Tyr Leu His Ser Lys Ser Thr 
13C 135 ' 140 

Cys Phe Thr Asn Asn Lys Leu Asn He Ser Leu Cys Ser Ala Lys Thr 
145 150 155 160 

Ala Tyr Tyr Ala He He Tyr Phe Thr Phe He Leu Leu Cys Thr Arg 
165 170 175 

Lys Cys Ser Met Cys Phe Ala Leu Phe He Leu Phe Asn Pro His Lys 

180 185 19C 

Asn Tyr He Leu Thr Leu Ser Asp Leu Trp Gly 

195 200 

<210> 216 

<211> 208 

<212> PRT 

<213> Homo sapiens 

<400> 216 

Lys Arg Tyr Glu He Asn His Thr Gly Asn Tyr Leu Thr Ser Asn Tyr 

I ^ 5 10 15 

Lys Ala Val Asp Thr Phe Asn He His His Leu Phe Lys Cys Gin His 
20 25 30 

Asn Ser Val Asp Cys He He Leu Met Val Phe He Met Pro He He 
35 40 45 

Leu Ser Glu Asn Asn Asn Cys He He Cys Phe Phe Phe Thr Lys Glu 
50 55 60 

He Ser Thr Gly Gly Met He Arg Asn Asn Lys He Asn Tyr Met Val 
65 70 75 80 

Cys Glu Leu Lys Met Tyr Asn Leu Val Glu Arg He Cys Ala Leu Thr 
85 90 95 
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Arc Arg His Gly Asn He Ptue A^c Leu His Phe Leu His Val Gin Asn 
100 ' ' " 105 110 



Val Ser Ser 
115 


Asn 


Asn 


Val 


Tyr 


(Leu 
120 


Thr 


Arg 


Tyr 


Leu 


Lys 
125 


lie 


Asn 


Val 


Pro Arg Gin 

13C 


Glu 


Val 


Gin 


Asp 
135 


Leu 


His 


Ser 


Glu 


Ser 
140 


Leu 


He 


Leu 


Ser 


Leu Val Phe 
145 


Ser 


Pro 


Val 

150 


Leu 


Cys 


Leu 


Thr 


Val 

155 


Leu 


Phe 


Phe 


Met 


Phe 

160 


Thr He Tyr 


Leu 


lie 
165 


Gly Lys ,Arc Asn Cys 
170 


He 


His 'Gly He 


Phe 
175 


Val 


Gly Leu Asn 

t 


Lys 

i r n 


Asp 


Lys 


Glu 


Pro Gly 
185 


He 


Lys 


Leu 


Leu 


lie 

2 or 


Thr 


Leu 


His Val Gin 
195 


lie 


He 


Cys 


He 


Phe 

200 


He 


He 


Val 


Asp Thr 
205 


Leu 


Asn 


Tyr 


<210> 217 
<211> 115 
<212> PRT 
<213> Homo 


sapiens 












• 








i 




<4C0> 217 




























Asn Ser Met 
j- 


Val 


Leu 
5 


Asn 


Lys 


Has 


Thr 


Gin 
10 


Leu 


Thr 


Tyr 


Leu 


Arg 
16 


Glu 


Tyr Ser Phe 


Tyr 

2C 


lie 


Tvr 
./ 


Gin 


He 


He 

25 


Arg 


Val 


lie 


Cys 


Thr 

30 


Asp 


Thr 


Ser Lys Ser 


Cys 


Leu 


Tyr 


Leu 


Gin 
<t C 


Ser 


Pre 


Asn 


Ala 


Asn 
45 


Tyr 


Leu 


Ser 


Leu Leu Asn 
50 


Val 


Tyr 


Ser 


Val 
55 


Leu 


Thr 


Thr 


Leu 


Leu Arc 

60 


He 


Met 


Cys 


G^u Lys Asp 
65 


Arg 


Leu 


Thr 
70 


Ser 


Cys 


Cys 


Phe 


Asp 

75 


Pro 


Arg 


Phe 


Lys 


Glu 
80 


Arc Ser His 


Met 


Glu 
85 


Leu 


Val 


Cys 


Ser 


Leu 

90 


Tyr 


Asn 


Lys 


Leu 


Lys 

95 


Ser 


He Leu Lys 


He 

100 


Lys 


He 


Trp 


Val 


His 

105 


Ser 


Ser 


Lys 


Thr 


His 
110 


Lys 


Pro 


He Ser Thr 




























<210> 218 
<211> 205 
<212> PRT 
<213> Hcrr.o 


sapiens 
























<40C> 216 




























Arc Met Lys 


Thr 


Val 

5 


Cys 


Gin 


His 


Leu 


Phe 
10 


Gly Tyr 


lie 


His 


Gin 
It 


lie 


Leu Asp Ser 


Val 


Lys 


Gly 


Gin 


Gin 


Arc 


Val 


Leu 


Met 


Leu 


Pre 


Pre 


Ala 



20 25 30 
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Fro Thr Arg Gly Asp Gly Asp Glu Leu Lys Pro Ser Tyr Phe Gly Arg 
35 40 45 

Cys Ala Asp He Phe Thr Asn Gin Ser Tyr Gin Leu Val Ser Arg Val 
5C * 55 60 

Ser Leu He He Ala Val Leu Leu Asn Ser Tyr He Tyr Thr He Met 

65 7C 75 80 

Phe Glv Glu Thr Lys Lys His Cys Trp Val Lys He Arg Val Phe Tyr 
85 ?0 95 

Asn Leu He Cys Phe Thr Asp Glu Ala Ser Leu Gin Tyr Gly Pro Arg 
100 105 HO 

Thr Ser His Pro Val Met Gly Thr His Thr lie Arg He Tyr Gin He 
115 ,120 125 

, Leu Tvr Val Gin Thr Cys He Thr Pro Cys Gly Tyr Leu Leu Arg Ser 
, !30 135 ■ 140 

Ala Leu Leu Gly Asn Phe Val Thr Val Thr Trp Arg Ala Cys Thr Gin 
145 150 155 160 

Thr Lvs Ala Trp Ser Arg His Pro Thr Val Trp Arg Ser Pro Leu Leu 
165 170 175 

Leu Glv Lvs Pro Ala Gin His Val Thr He Leu Asn Thr Val Asp Ser 
180 185 190 

Asn Thr Val Met Ser He Cys Val Tyr Lys Gin He Thr , 
195 200 205 

<210> 219 

<211> 229 

<I12> PRT 

<213> Home sapiens 

<400> 219 

Ser Lys Met Arg He Trp Glu Met He Val Asn Gly Cys Lys Tyr Val 
: J 5 10 15 

Glv Se^ Trp Gly Pro Leu Gin Val Ser Leu Tyr Ser Leu Asn Thr Glu 
20 25 30 

Ala Ser His Gin Cys Ser Gly Pro His Gin Ala Phe Cys Val His He 
35 40 45 

His Glu Ala He Asn Gly Ala He Leu Pro Lys He Gin Leu Thr Pro 
5C 55 6C 

Met Pro He Gin Leu Pro Asp Tyr Ser Arg Ser Arg Glu Pro Arg Gly 
65 70 75 80 

Arg Val Gin Trp His His Arg Asp Gly Ala Gly Lys He Gin Asn Met 
85 90 95 

Gly Asn Ser Gin Gin Thr Asp Pro Leu Phe Tyr His Val Asn Ser Gly 
100 105 HO 

Lvs Thr Glu Arg Gin Gly Arg Val Met Trp Arg Glu Thr Glu Ala Cys 
115 " 120 125 



Gin 



Leu Asn Ala lie Asn Glu Pro Cys Phe Asp Cys Asp Ser Met Leu 
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13C 135 14C 

Thr Giu Arg Lys Asn Thr Lys Leu Glu Phe He Leu Thr Arg His Leu 
145 150 155 * 160 

Met lie Leu Arg Asn Asp Cys Arg Phe Leu Gly Met He Met Val Leu 
165 170 ' 175 

Trp Leu Cys Phe Leu Lys Phe Leu He Trp Arg Thr Leu Ser Glu Arg 
18C 185 190 

Ala Ser Lys Lys Phe Gin Val Trp Glu Ser Val Leu Gly Glu Arg Lys 
195 200 205 

Trp Thr Ser He Tyr Val Lys Asp Trp Thr Val He Lys Cys Gly Arg 

210 215 22C 

Tnr Ala Gly Phe Lys 



<21C> 22C 

<2H> 184 

<212> PRT 

<213> Homo sapiens 

<40C> 22C 

Glu Ala Leu Lys Met Ser Arq Arg Glu Gly Lys Lys Cys Phe Pro Trp 
1 5 10 ' 15 

Val Trp Glu He Arg His Ser Asp Leu lie Arg Gly Val Gly His Thr 

20 25 3C 

Ala Asn Gly Lys Lys Gin Gly Arq Asn Leu His Lys He Ser Phe He 
35 40 45 

Phe Ala Leu Phe Lys Pre Leu Trp lie Val He Leu Glu Thr Ala Thr 

5C 55 60 

lie Phe Giu Ser Val Phe Cys Met Tyr Pro Phe Leu Asp Ser Cys His 
6: 7 0 75 8C 

Asp Ser Ser Cys Leu Ser Met Ser Fro Val Leu Ser Lys Leu Cys Gin 
65 9C 95 

Val Ala His Ser Leu Pro His Ser Leu Asn Ala Ser Thr Arg Met Gin 
10C 105 110 

Thr Asp Asn Thr Val Ala Ala Ser Tyr Thr Cys Ser His Gin Ser Ala 
115 120 125 

Asp Arg Cys Ser Leu Gly Val Ala Ala Gin Gin Phe Pro Gin Giu Ala 
130 135 140 

Gly Leu Tyr Phe Phe Leu Leu Phe Leu Pro Trp His Val Tyr Leu Ser 
145 15C 155 160 

Ser Cys Leu Ser Pro His Kis Cys Lys He Ala Ala Ser Val Pro Ala 
165 170 175 

He Thr Ser Thr Val Leu Pro Pro 
180 

<210> 221 
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<212> PRT 

<213> Homo sapiens 

<400> 221 1 

Trp Gly Pr6 His Gly Val He Thr His Trp Pro Thr Ser He Leu Leu 
15 10 15 

His Trp Tyr Leu Asn Phe Lys Ala Asp Phe Lys Gly Asn Thr Tyr Ser 
20 25 30 

Asn His Ser Lys Pre He Lys Ser He Leu Asn Phe His Phe Ser Ser 

35 , 40 1 '45 

Phe Asp Phe Arg ,Ile Phe Phe Phe Phe Phe Leu He Gly Leu Leu Ser 
50 55 60 

i 

Leu Leu Thr Leu Met >Glu Lys He Phe His He Ser Glu Lys Thr Ser 

65 ' 70 75 80 

Phe Pro Leu Asp Leu Leu He His Ala Gin Ser Phe He Ser Phe Leu 
85 90 95 

i 

He Asn Thr Ara Ser Val Phe Phe Tyr Ser Asp Leu Asp Asp Cys Leu 
100 105 110 

Ser He Gin Asn Ala Phe Leu the Tyr Phe Phe Phe Cys Leu Pro Leu 
115 120 125 

Vai Cys Leu Val lie Phe Cys Cys Gin Leu Asp Met Leu Tyr Gin Val 
130 135 ' 140 

He Arg He Val Val Asn Arg Ser Leu Val Gly Leu He Cys Ser Gly 
145 150 155 160 

Val 



<210> 222 

<211> 210 

<212> PRT 

<213> Home sapiens 

<400> 222 

Phe Phe Cys Asn Glu Phe Glu His Cys Arg Ser Phe He Asn Val He 
1 5 10 15 

Phe Lys Phe Tyr Met Cys Cys Arg Ser Glu His Lys Leu Met Ser Phe 
20 " " J 25 30 

Ser Ser Thr Ala lie Pro Gin Tyr Ser Gin Gly Thr Gly Ser Arg Thr 
35 40 45 

Pro Val Asn Thr Lys Thr Gin Gly Cys Ser Ser Leu Leu Tyr Thr Met 
50 55 60 

Val Tyr Leu His lie Thr Cys Ser Arg Pro Ser Val Tyr Phe Lys Ser 
65 70 75 80 

Ser Leu Asp Tyr Leu Tyr Leu He Cys Lys Cys Tyr Val Asn Ser Cys 
85 90 95 

Thr Val Leu Leu Lys Phe Glu Phe Phe Asn Val lie Leu Lys Phe Phe 
100 105 HO 
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Ser 


Glu 


Tyr 
115 


Phe 


Gin 


Ser 


Ala 


Val 
120 


Gly 


lie 


Gin 


Pro 


Met 
125 


Asp 


Thr 


Glu 


Arg 


Val 
13C 


Tyr 


Asn 


Leu 


Thr 


His 
135 


Leu 


He 


Leu 


Ser 


Thr 

140 


Phe 


Cys 


Gin 


Cys 


Phe 
145 


Arc 


Phe 


Leu 


Leu 


Trp 
15C 


Tyr 


Fhe 


Lys 


Asn 


Ser 
155 


lie 


Phe 


Leu 


Pro 


Leu 
160 


Leu 


Phe 


Trp 


Val 


Pro 
165 


Gin Gly 


Lys 


Asp 


Tyr 
17C 


Leu 


Val 


His 


Leu 


Cys 
175 


lie 


Phe 


Asn 


Ser 


Trp 

180 


Tyr 


Ser 


Val 


Trp 


Asn 
185 


Thr 


Val 


Gly 


Glu 


Leu 
190 


Ser 


Lys 


Trp 


biy 


Tyr 
195 


Pro 


Lys 


ser 


ba.y 


G1U 
200 


Asn 


Leu 


Leu Asp 


Asp 
205 


Leu 


Asp 


Asp 


Leu 


Leu 
210 






























<210> 

<2i:> 

<212> 
<213> 


223 
176 
PRT 

4CIT.O 


sapiens 
























<400> 


223 




























Arc 
1 


Leu 


Ser 


Fhe 


Thr 
5 


Gly Pre 


Phe 


Ser 


Asp 

;c 


Pro 


Ser 


His 


Ala 


Lys 
15 


Leu 


He 


Leu 


Ser 


Thr 

2C 


Gly 


Leu 


Cys 


lie 


Cys 
2 5 


Ser 


Phe 


Leu 


Cys 


Trp 

30 


Thr 


Pro 


Fhe 


Phe 


Leu 

35 


Ala 


Cys 


Leu 


lie 


Cys 
4 0 


lie 


Tyr 


Leu 


Lys 


Asp 
45 


Leu 


Ala 


Tyr 


Val 


Fhe 

50 


Leu 


Ser 


Gin 


Glu 


Ser 
55 


Phe 


Fro 


Pro 


Ser 


lie 

60 


Cys 


Leu 


Lys 


Val 


Asp 
65 


He 


Pre 


Ser 


Glu 


He 

70 


lie 


Asn 


Ser Asn Asp Gly 

75 


Asn 


Asn 


Asn 


Asn 
80 


Ser 


Ser 


Asn 


Leu 


Val 
85 


Phe 


Met 


Ser 


Cys 


Arq Asp 


Cys 


Ser 


His 


Leu 

95 


His 


He 


Gly 


Ser 


Phe 

100 


Leu 


Val 


Phe 


lie 


Ala 
105 


Thr 


Leu 


Val 


Val 


Val 
11C 


Gly 


Lys 


Vel 


Gly 


Pre 
115 


Arg 


lie 


lie 


Cys 


lie 
12C 


Leu 


Met 


Arg 


Lys 


Leu 
125 


Lys 


Gly 


Met 


Leu 


Ser 

130 


His 


Leu 


Ser 


Lys 


Val 
135 


Thr 


Gin 


Pro 


Phe 


Gly 
140 


Ser 


Arc 


Val 


Gly 


He 
145 


Thr 


Arg 


Ala 


Asp 


Pre 
150 


Ser 


Ala 


His 


Val 


Leu 
155 


Asn 


Cys 


Cys 


Ala 


Leu 
160 


Leu 


Trp 


Val 


Leu 


Cys 
165 


Asn 


Val 


Phe 


Cys 


Cys 
170 


Leu 


Pro 


Leu 


Leu 


Glu 
175 


Ala 



Leu Ser 
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<21C> 224 

<211> 113 

<212> PRT 

<213> Home sapiens i 

<400> 224 1 

Leu Leu Phe lie He He Leu Lys Ser Gin Val Lys Leu Trp Phe Thr 
1 5 10 15 

He Tyr Gin Glu Gin Asn Val Ser He Lys Thr Leu Glu Gly He Lys 

20 25 . 30 

Tyr Asn Gly Asn Ser Leu He 'Met Ser Cys Phe Asn Glu Asn Glu Leu 
35 4 0 45 

Val Leu Lys Ser Phe Lys His Lys Gly Lys Cys Val Thr Asn Met Lys 

50 55 60 

Ser Cys Met Phe He Cys Phe Thr Met Val Gin Phe Leu Leu Cys lie 
65 ' 70 75 80 

Cvs He Pro His His Phe Val Cys Leu Gin Tyr Thr Lys Asn Leu Phe 
85 - 90 95' 

Lys Met Asn He Ale Leu Met Arg Lys Asp Leu His Lys He Ser Gin 

100 , ' ' 105 HO 

Tyr 



<210> 225 

<211> 72 

<212> PRT 

<213> Homo sapiens 

<400> 225 

Va" G'V Lys Lys Lys Thr Val Leu Phe Leu Pro Phe His His Ala Val 
1*5 10 15 

Ser Lys Cys Thr Val Asp Leu Gly Val Phe Ser Ser Leu Asp Lys Leu 
20 25 30 

Leu Cys Asn Cys Thr Ser Leu He Leu Phe Tyr Phe Tyr Lys Gin Asn 
35 40 45 

lie Met Tyr Ser Val Leu Thr Leu His Asp His Met Gin Ser Cys Leu 

50 55 6C 

Gin Val Cys Phe Gin His Trp Leu 
65 7 0 

<210> 226 

<211> 201 

<212> PRT 

<213> Homo sapiens 

<400> 226 

Gly Trp Pro Leu Phe Tyr Thr Val Tyr Leu Tyr Phe Ala Cys Ser Ser 
15 10 15 

Leu Phe Leu Phe Ser Ser Phe lie Pro Ser Leu Ala Ala lie Asn Leu 
20 25 30 
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Pro Val lie Pro Ser S'er Phe Leu Pro Val Thr Thr Asn His Phe Pre 
35 4C 4 5 

Leu Aro Ser Pro Glu Leu Asn His His Ser ,Ser His Phe Gin Phe Asn 

5C ' 55 60 

Ser Thr Phe Phe Lys Thr Tyr Ser Asp Leu lie Val Cys Leu His Leu 

€5 7C 75 ~ 80 

Cys Gly lie Thr Ser lie Ser Asn Leu Asp Tyr His Asn 'Ser Leu Gin 
65 90 . 95 

i 

Thr Asp Phe Ala Val Ser Lys Thr Phe Ala Ser Leu Leu Tyr lie Phe 
10C , 105 110 



115 . 12C 125 

Ser Leu Leu Lys Thr Leu Gin Trp Ser Gin Thr Lys lie Ser Lys Val 
13C ' 135 * 14C 

Leu Lys Thr Ala Tyr He He He Phe Leu Phe Gin Leu He Ser Gin 
145 ~ 15C 155 ' 160 

Ser Phe Ser Phe Asp Thr He Ala Phe Ser Leu His Fro Cys Asn Tyr 
165 ' 170 175 

Pro Ser Lys Ser He Ser Fro Thr Asn His Phe Gin Thr He Leu Phe 
18C 1B5 190 

Fhe Asn He He Tyr His Tyr Gin He 

195 200 

<210> 22 7 

<211> 160 

<212> FF.T 

<213> Home sapiens 

<4CC> 227 

Gly Trp Lys Ser Pro Leu Val Arg Ala Glu Pro Lys Lys Thr Lys Ala 
1 5 10 - 15 

Val Tyr Tyr Asn Pro He Leu Pro His Phe Ala Glu Lys Pro Thr Leu 
20 25 30 

His He Cys Val Asn Val Arc Ala Ala Lys His Pre Cys lie Leu Arg 
35 "40 4 5 

Arc Cys Gly Leu Thr Arc Val Thr Ala Ser Ala Asp Thr lie Gly Tyr 
50 " 55 60 

Leu Val Leu Cys Trp Phe Ala Gly Phe Phe Phe Asn Ser Leu Asn Ser 
€5 70 75 80 

lie Leu Pro Thr Met Cys Ser Pro Pro Leu Leu Thr Gly He Phe Leu 
85 90 95 

He Ala His Leu Cys Leu Fhe Leu Gly Lys Phe Gly Fro Met Gin Ser 
100 ' 105 110 

Thr Val Cys Thr Ala Leu Val Asn Val Ser Val Ala Leu Ser Ser Gin 
115 120 1?.S 
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Leu Pro Phe Glu Gin Gin Ser Gin Met Giu Ser Asp His Ser Leu Vai 
130 135 14C 

Tyr Gly Lys Asp Gly Leu Phe Ser Ser Ala Leu Ser Lys Gin Lys Gin 
145 ' 150 155 160 

<210> 226 

<211> 196 

<212> PRT 

<213> Homo sapiens 

<400> 226 

t 

lie He Met Ser Arg He He Ala Ser He Lys Glu Asn Glu His Tyr 
1 5 10 15 

Thr Gin Ser Lys His His Leu ,Glu Asn Val Gin Met He Ala Ala Gin 
20 25 30 

' Phe He He He He He Ala Leu Lys Lys Lys Glu Glu Lys His Thr 
35 40 45 

Trp Ala Lys Leu Cys Lys Leu lie Ser Ala Thr Cys Glu Leu Cys Asp 
50 55 60 

Phe Gly Phe He He Phe Glu Gly Phe Phe Phe Leu Cys Leu Asn Gly 
65 " 7C 75 80 

Vai Ser Phe Thr Tyr Leu Gin Val He Arg Lys He Lys Tyr Ala Asn 
85 90 95 

Leu Lvs Thr Cys His Ser Met Asn Vai Asn Phe Ser Leu Arg Cys Trp 
100 105 HO 

Trp Leu Gly Ala Leu Val Phe Ser He Phe Phe Tyr Cys Phe Ser Pro 
F 115 120 125 

Ser Thr Val Leu Leu Leu He Tyr Ser Phe Thr His Gin Lys Ala Pro 

130 135 14C 

Lvs Lys He Arg Val Gin Trp Met Asp Lys Fro Asp Phe Leu Ser Thr 
145 15C 155 16C 

Thr Leu Glu Cys Lys Val Ser Glu Asp Ser His Arg Lys Tyr Asn Arg 
165 17C 175 

Ser Met Asn He Met Lys Arg Asn Tyr Arg Met Leu Lys Leu He Asn 
180 185 190 

Giu Asn Leu He 





195 


<210> 


229 


<211> 


156 


<212> 


PRT 


<213> 


Homo sapiens 


<400> 


229 



Leu Glu Aro Glu Leu Ser Pro Asp Ser Val Leu Trp Val Leu Phe Ala 
15 10 15 

Thr Cys His Val He Arg Asp He He Ala Asn Cys Gin Leu Phe Cys 
20 25 30 
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Asn His Thr Thr Leu Phe Leu Leu Ser Pro Val Ser He Thr Leu Phe 
3 5 4 C 4 5 

Ala Phe Trp Ser Leu Thr Gly Phe Phe Ser Pro Gin Val Gin Val Phe 

50 55 6C 

Gin Asn He Thr Phe Thr Leu Phe Leu Leu Pro Phe Gin Pro Gin Ser 
65 70 75 80 

Ala lie Trp Tyr Gin Ser Gin Cys Pro Leu Tyr Leu Asp Leu Met Ser 
65 9D 95 

Cys Thr Leu Leu Leu Gly lie Asn Phe Cys He Ser Tyr Val Leu Leu 
10C 105 ' 110 

Asp Asn Lys Leu Pro Gin Met Glu Leu His He lie He He Asp He 
115 »120 125 

' Tyr Vai Ser Asn Asn Phe Phe Leu Asn Gin Phe Ser Leu Glu His Leu 
130 135 ' 14C 

Arc Gin Gin Arc Ser Val Glu Cys Asp Cys Vai Gly 

145 150 155 

<210> 230 

<211> 169 

<2i2> PRT 

<213> Homo sapiens 

<4CC> 23C 

Phe Thr Leu Val Leu He His Phe Cys Ser Leu Fhe Lys He Ala He 
15 10 15 

Leu Lys Phe Phe Val Val Cys Trp Ala Ala Leu Asp Thr Val Phe Ser 

2C 25 30 

Thr Cys Phe Phe Phe Ser Phe Glu Ala He Phe Ser His Leu Ser Asp 
35 4C 45 

Leu Phe Cys Cys Cys Cys Lys Leu Asp He Leu Leu Cys Asp Lys Ser 
5C 55 60 

Gly Asn Gin He Leu Ser Leu Pro Gin His Phe Phe Leu He Ser Glu 

65 70 75 80 

Asp Cys Ser Asn Val Cys Phe Tyr Thr Phe Pre Ser Tyr Phe Cys Lys 
85 90 95 

Asp Tyr Ser Leu Phe Phe Cys Gly His Gin Ser Vai Cys Phe Phe Ser 
100 105 110 

Leu Cys Leu Ala Ser Val Leu Thr Glu He Ser Leu Asn Ala Arg Ser 
115 12C 125 

Lys Thr Thr Pro Thr His Thr His Thr His Thr His Thr His Thr His 
130 135 140 

Thr Tyr Thr His Lys His Thr Ser Pro He Phe Cys Lys Leu Gly Leu 
145 150 155 160 

Gly Leu Phe His Leu Cys Asp Lys Ser 
165 

<21G> 231 
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<211> 117 
<212> PRT 
<213> Homo sapiens 

i 

<400> 231 

Ala Ser Ara Ala Ser Val Gly Val Arg Gly Pro Ser Leu Arg Gly Val 
I 5 10 15 

Pro Ala Arg Gin Arg Ser Arg Val Ser Arg Ser Gly Arg Gly Ser Gly 
20 25 '30 

Thr Glv Gly Ala Pro Arg Pro Ser Leu Ala Ala Ala Gin Arg Pro Val 
35 ' '40 45 

Gin Ala Ser Ser Trp Ala Gly Arg Arg Gly Thr Gly Glu Leu Lys Pro 
50 55 60 

Arc Gly Ara Lys Pro Glu Pro Val Ala Ala Ala Gly Val Gly Arg Gly 
65* 7C 75 80 

Val Gly Arg Leu Leu Gly Gin Arg His Thr Ala Ala Gin Trp Met Leu 

85 90 95 

i 

Thr Ala Ala Gly His Pro Asp Leu Tyr Gly Arg Leu Cys Ser Phe Leu 

100 105 HO 

i 

Leu Pre Glu Val Gly 





115 


<210> 


232 


<:n> 


1S3 


<212> 


PRT 


<213> 


Home sapiens 


<400> 


232 



A*n He Ser Cys lie Cys Gly Ala Val Glu Thr Gin Pro Tyr Ser Phe 
1 5 1C 15 

Leu Pro Asn Phe Pro Phe Asn Leu Phe Gly Gin Phe Phe Met His Ser 

~ 20 25 30 

Trp Leu Ser His Met Gly Ser lie Val Val Cys Val Thr ,Tyr Lys lie 
35 40 45 

Glu Asn Fro Asp Pro Ser Asn Asn He Phe Phe Lys Ser He Ala Gly 
50 ^ 55 60 

Cy<= Ala Cys He Cys He Pro Tyr Thr Ser Thr Pro Phe Met Ser Leu 
65 70 75 6C 

Thr Ala Leu Cys Gly Arg Lys Lys Pro Arg Asp Arg Gly Ser Ser Leu 
85 90 95 

Cys Ser Ala Pro Cys Pro Met Val Tyr Lys Gly Asn Gly Arg His Met 
100 105 U0 

Ala Ser Leu Gly Leu Ser Phe His Thr Cys Lys Met Arg Met Thr Pro 
115 120 125 

Arc His Thr Leu Gin Gly Ser Gin Lys Glu lie Trp Cys Leu Gin Arg 
130 135 140 

Tyr Leu Ala His Ala Glu Lys Gly Pro His Glu Cys Pro Ser Phe Leu 
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145 150 „ _ 155 . 16C 

He Tyr Glu Arc Glu Glu Glu Tyr Trp Pro Val Cys Glu Ser He Gin 
165 , 17C 175 

Ala Ser Thr 'Thr Ser Pro Ala Phe Ser Ala Lys Asn Thr Leu Arg He 
180 185 190 

Leu 



<210> 233 

<211> 185 

<:i2> PRT 

<213> Heme sapiens 

<4C0> 233 < 

Leu Cys Gly Ser Gin Pro Trp Asp Val Ser Leu Ser Glu Ser Gin He 
15 10 15 

Gly Asn He Pre Met He Lys Gly Phe Arg Trp Asn Gin Thr Val Gly 

20 25 30 

i 

Glu Ser His Phe Gin Lys He Asn Trp Thr Ser Ser Glu Leu Lys Ser 
35 40 45 

i 

Cys Val Gin Gly Gly Glu Arg He Gly Glu Ala Ser Phe Pro He Leu 
5C 55 60 

Leu Leu Lys Lys His Met Gly Val Ser Ser Val Leu Val Leu Lys Are 
6^ 70 75 " 80~ 

Ala Pre His Leu Glu Phe Asn Ala His Gly His Cys Pro Ala Thr Phe 



Ser Ser Cys Leu He Arg lie Leu Val Lvs Ser Asp Gly Thr Arg Lys 
10C 105 " 110 

Thr Trp Lys Leu Glu Ala Ser Ser Pro Ser Trp Ser His Leu Leu Leu 
115 120 125 

Pro Ser Cys Leu Pro Gly Met Val Pre Trp Leu Ser Leu Ser Pro Pre 
130 135 140 

Ser Asp His Cys His Leu Leu Thr Leu Ala Gly Ala Trp Ala Gin Lys 
145 15C 155 160 

Gin Gly Gly Leu Gly Phe Trp Arg His Gly Pro Gly He Cys Ara Glv 
165 17C " 175 

Phe Thr His Phe Met Ser lie Pro Met 
180 185 

<21C> 234 

<2ii> :i2 

<212> PRT 

<213> Homo sapiens 

<400> 234 

Thr Trp Tyr Arg Leu Asn Thr Ser Gin Arg Ser Pro Ala He Val His 
1 5 10 15 

Fhe Ara Val FLe Leu Ser Trp Asn His Leu lie lie Ser Gly Lys Val 
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20 25 30 

Ala Asn Leu He He Gin Lys Phe Lys Met Ser He He Tyr Pro Val 
35 40 45 

Pro Phe Leu Lys He Met lie Thr Gin Glu Val Gly He Ser Gly Lys 
50 ' 55 60 

Glu His Cys Asp Val Trp Leu Glu Gin Glu Met Cys He Ser Cys Ser 
65 10 75 80 

w s i t.«u Ser PhP Glv Ser Asn Arc Asp Trp Leu He He Gly Thr Gin 
85^ 90 ,95 

He Ser Val Glu He Thr Gin Glu Glu Val Trp Gly Asp Gin Gin Leu 
100 105 HO 

i 

Val lie Asn Cys Leu Ser Ser Met Trp Glu Ser Ala Gly Pro Gly Asp 
115 12C 125 

Ser Trp lie Ser Gly Ser Leu Phe He Pro Gly Gly Ser Ser Trp Gly 
130 " 135 140 

■ Pro Ser His Ser Ala Met Gly Ser Cys Phe Ser Leu Tyr Glu Val Thr 
145 150 155 160 

Phe Leu Cys Thr Gin Arg Tyr Leu Ser Thr He Arg Ser Val Leu Arg 
165 170 175 

Gin Arc Val Arg Ala Trp Thr Lys lie Lys Met Asn lie Cys Asp Tyr 
180 185 190 

Ala His Thr Trp Tyr Arg His Val His He Cys His Arg His Lys Tyr 
195 200 205 

Met Glu He Glu 
210 

<H0> 235 

<2H> 205 

<212> PRT 

<213> Homo sapiens 

<400> 235 

Leu Cys His Leu Gly Pro Gin Leu Val Phe He Val Gin Trp Ala Ala 

a s io i5 

Se- Glu Ser Pro Gly Cys Asp Pre Gly Asp Leu Pro Ser Leu Lys Pre 

20 " 25 30 

Leu Ala Phe Pro Thr Pro Gin Gly Pro Leu Trp Gin Pro Ala Arg Cys 
35 40 45 

Ala Val Leu Pro Met Val Gly Thr Val Val Cys Ala Ser Leu Leu Leu 
50 55 60 

He Arc Asn Phe Arc He His Val Phe Cys Leu Leu Val Cys Cys He 
65 " 70 75 80 

Ser Arg Lys Thr Val Trp Cys Pro Trp Val Leu Leu Ala Thr Ser Pro 
" J 85 ' ' 90 95 

His Arc Asn Thr Thr lie Thr Thr Asn Ala Ser Leu Asn Thr He Phe 
100 105 HC 
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His Tyr Ser Lys His Ph'e lie Cys He Asn Tyr Gin Leu Kis Leu Leu 
115 120 125 

i 

Leu Gly Lys Cys Tyr His He Leu Phe Leu Gin lie Met Arg Gin Thr 

13C ' 135 14C 

Glu Arg Leu Cys Asp Ser Leu Gly Ala Ala Gin Leu Val Ser Asp Gly 
145 ' 15C 155 160 

Pro Arg Ala Fro Ser Arg Asp Thr Val Leu Asn His Arg Ala Val Leu 
165 " 170 175 

i 

Pro Pro Thr Glu Leu Gly Ala Pro Arg Gly Gly Gly Gly Glu Arg Ara 
18C , 165 190 

Asn Val Arg 'Arg Gly Glu Met Gly He Trp Arg His Lys 
195 - 200 205 

<210> 23^ 

<211> 189 

<212> PRT 

<213> Homo sapiens ( 

<400> 236 

Arg Gin Ala Gly Leu Gly Trp. Val Thr Leu Trp Leu Pro Val Ala Asp 
1 5 10 1$ 

Glu Val lie Leu Trp Fhe Ser Cys Trp He Val lie Leu Lys Ser Pre 
20 25 ' 30 

Arg Pro Leu Thr Cys Leu Met Ser Trp Lys Asp Gly Lys Leu Gly Ser 
35 " 40 45 

Ala Gly Thr Thr Arc Ser Asn Tyr Leu Trp Pro Leu Tyr His Ser Gly 

5C 55 60 

leu Arg lie lie Lys Leu He Thr Trp Gin Leu Thr Ser Pro Gly Val 
€5 70 75 80 

Asn Val Ala Glu Pro Gly Ara Gly Phe Met Ala Fhe Thr Asp Phe Val 
85 - 9C 95 

Ser Lys Leu Lys Gin Gin His Fhe His Phe He Gin Ser Leu Thr Ser 
100 105 11C 

Arc Ser Ser Arg Gin His Lys Phe Lys Glu Arc Ala He Arq Leu His 
115 12C 125 

Leu Leu Met Gin His Gly Arc Val Lys Ser Met Trp Asp Gly Ser Tyr 
130 135 14C 

Trp Gly His Pro Trp Glu Lys Gin Ala Ala Thr Leu His lie Leu Lys 
145 ~ 15C 155 160 

Leu Val lie Fhe Ala Cys Trp Leu Pro Tyr Tyr lie Leu Leu Lys Ala 
165 170 175 

Leu He Asp Ser lie Phe Leu Met Ser Leu Ser Glu Thr 
180 185 

<210> 237 

* o - -i * -N-,r 

<212> PRT 
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<213> Homo sapiens 
<400> 237 



Ala Asp Cys Pro Thr His Phe Pro Gly Ala Lys Arg Lys Trp Thr Val 
1 5 1° 1 ~ 

Cys Gly Phe Cys Leu lie Val Ser Cys Val His Arg Glu Pro Val Phe 
20 25 30 

Ser Gin Leu Cys Lys Ser Trp Leu Phe Phe Ser Pro Thr lie Val Trp 

35 40 , 45 

Ala Leu Ser Glu Gly Glu lie Trp Ser Tyr Ser Gly Val Thr Arg Gly 
50 55 60 

Arg lie Leu Met Ala Pro Leu' Val Ser Thr Ala Val Leu Asn Ala Leu 

, 65 ™ 75 60 

Leu Asn Lys Pro Gly Asp Phe Leu Cys Thr Val Leu Arg Leu His Pro 



85 



90 95 



Leu Arc Leu Ala Leu Tyr Lys Asp Ala Lys Arg Gin Thr Leu Pro Arc 
100 105 no 

Tyr Leu Cys Ala Pro Ser Pro lie Asp Gly Glu Gin Lys Arg Tyr Glu 
115 120 125 

Ser Phe Thr Glu Ala Asp He Thr Cys Arg Leu Trp Pro Gin Val Phe 
13C 135 140 

Val Thr Cys Gin Gly Gin Lys Lys Tyr Arg Gin Leu Glu Ser Phe Cys 
145 150 155 1 6C 

Glu Tyr Lys Glu Glu Lys Lys lie Ser Gin Ser Cys Lys Met Leu Tyr 
165 17 C 1 

Val Val Ser Ser Leu Phe Ser Ser Leu Lys Val Asn Tyr Arg Thr His 
180 185 190 

Leu Leu Gly Gin Val Asp Glu lie lie Leu His Thr Val Ala Ser Asp 

1S5 



200 205 



Phe His Ara Glu Leu Phe Ser 

21C ' 215 

<210> 238 

<211> 202 

<212> pr: 

<213> Home sapiens 

<400> 238 

Asp Arg Trp Leu Leu Ser Cys Ser lie Thr Arg Thr He Val Leu lie 
i 5 1° 15 

lie Leu His Tyr Asn Ser Asp Ser Pro lie Tyr Asn Leu Cys His Thr 
20 25 30 

Asn Arg Leu Asn Pro His Cys Glu Phe His Thr Cys Val Asp Val Ser 
35 40 45 

Thr Ser Arc Asp Gly Cys lie Phe Phe lie Phe Leu His Thr Phe -Leu 
50 * 55 60 
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Glu Tyr Phe He Ser Met Vai Leu Gin He Leu Leu Pre Thr Tyr Cys 
65 7C 75 80 

Gly Phe Lys Ala Met Glu Lys Thr Lys Ser His Arg Ser Lys Tyr Cys 
85 9C 95 

Arc Lys Gin Asn Ser Trp Val Asp Leu He Phe Leu Tyr Lys Asn Tyr 
ICC 105 110 

Gly Tyr Gly Tyr Met Tyr Leu Cys Met Ser Val Ala Lys He Asn Lys 
115 ~ 120 125 

Met Asn Thr Phe Asn Leu Arg Val Pro He He Gin Phe Thx Ser Phe 
130 135 140 

Cys Pro Thr Thr Leu Glu Ala Lys Thr Leu Val Glu Thr Leu Met Cys 
145 150 ' 155 IbU 

' Phe Thr Ser Asn Ser Ser Leu Ala Leu Asn He Pro Leu Phe Val His 
165 170 175 

Pre Leu Ser Asp Ale He Leu Leu Val Lys Gin Gin Thr Ser Thr His 
160 185 190 

Arg Lys Leu Glu Val Met Met Pro Ser Phe 

195 200 

<210> 239 

<211> 209 

<212> PRT 

<213> Homo sapiens 

<400> 259 

Val Pro Val Gin Glu Gin Ser Gly Arc Ala Cys Ser Leu Lys Asp Asn 
1 5 10 15 

Phe Leu Tyr Asp Pre Cys Leu Asp Ser Asn Gly Asn Phe Lys Lys Ala 
2C 25 30 

Thr He Gly Val Arc Arg Ser Asp Phe He Phe Tyr Leu Glu Val lie 
35 4C 45 

Ser Cys Asn His Pro Lys Leu Ala Trp Tyr Leu Ser Phe Leu Asp Ala 
50 55 60 

Ser Phe Ser Phe Met Gin Trp Ser Ale Ser Phe Tyr Phe Leu Pro Pre 

65 70 75 8C 

Ser Tyr Gly Val Val Phe Lys Met Asn Leu Cys Ser Ser Val Val Ser 
85 9C 95 

Leu Val Pre Trp Phe Ser Leu Lys Ala Trp Ser Leu Asp Gin Gin His 

100 105 HO 

Gin His His Leu Lys Val Cys Lys Cys Lys Phe Ser Ser Gin Pro Lys 
115 * 120 125 

Thr Tyr Thr Arc Asn Ser Arg Gly Arc Val Gin Ser Val Leu Thr Ser 
130 135 140 

Pro Pro Gly Gly Phe Gin Cys Met Leu Asn Leu Lys Ala Thr Leu Leu 
145 15C 155 160 

Gly Gin Met lie Leu Leu lie Asn Ser Tyr His Tyr Ala Gly Pre Glu 
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165 170 175 

Thr Lys Ser Asn Ser Val Lys Tyr Leu lie Asn Lys Gin Leu lie Phe 
180 , 185 19C 

Lys Leu Phe Leu Gin Ala Ala Leu He Thr' Gly He His Gly Ser Gin 
195 20C 205 

Val 



<210> 240 

<211> 174 . 

<212> PRT 1 

<213> Homo sapiens 

<400> 240 , 

Cys Ala Thr Glu Glu Leu Thr Asp Thr Thr His Thr Val Tyr Ser Arg 

15 10 15 

Arg Asn Pro Met Gly Pro He He Leu Cys Pro Pro Trp He Lys Thr 
20 25 30 

i 

Lys Val Leu Tyr Ala Thr Asn Thr Thr Ala He Ser Thr Gly Lys Ser 
"35 4C 4 5 

Leu Ser Leu Gin Lys Pro lie Gin Lys Pro Arg Arg Ser Asn Cys His 
5C ( 55 60 

Thr Lys Tyr Thr Asp Thr Asn Leu Arg Thr Glu Thr Glu Asn Lys Glu 
65 " 70 7 5 80 

Thr Trp His Phe Arg Ser Thr lie Thr Leu Lys Lys He Gin Lys Thr 
85 90 95 

Phe He Lys Cys Leu Lys Glu lie Gin Asn Asn Asn He Lys Glu Thr 
100 " 105 110 

Gin Asp lie Arg Glu Asn Arg Thr Thr Gin Arg Asn Lys Glu Asn Lys 
115 s ' 120 125 

Ser Gly Phe Glu Glu lie Pro Gin Arg Asp Arg Cys Lys Glu Thr Lys 
130 135 140 

Glu Lys Ser Trp Lys Arg Ser Gin Arg Lys Lys Lys lie Gin Leu Arg 
145 150 155 160 

Ala Phe Thr Val Asp Val Met Gin Lys Lys Phe Leu Asn lie 
165 170 

<210> 241 
<211> 9 
<212> PRT 
<213> Artificial 

<220> 

<223> Novel Sequence 
<400> 241 

Ala Pro Arg Thr Pro Gly Gly Arg Arg 
1 5 
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Box 



|| Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



Th,s international Searching Au.horrty louno multiple inventions in this .n.ernat.onal application, as follows: 

see additional sheet 

1 . !— I As all required additional search tees were timely paid by the applicant .his International Search Repon covers all 
' 1 searchable claims. 

2. □ A* a " searchable claims could be searched without etton justifying an additional fee. th,s Authority did no. .nvrte paymen, 
' ' ol any additional tee. 

3 rn as only some of the required add.tional search tees were timely pa.d by the applicant, this Internat.onal Search Repon 
l—i covers only those claims tor which tees were paid, specifically cla.ms Nos.: 



4 [71 No required additional search tees were timely paid by the aPP^cantXo^uent.y this International Search Repon ,s 
JLieted to the invention first mentioned in the cla.ms: it »s covered by cla.ms Nos.. 



restricted to the invention 

Claims 1-81 all partially. 



I I The additional search fees were accompanied by the applicant's protest. 
Remark on Protest | I 

| | no protest accompanied the payment of additional search fees. 
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Continuation of Box I .2 

Claims Nos.: 44, 47, 52 all in part 

Present claim 44 relates to a compound defined by reference to a 
desirable characteristic or property, namely its capability of binding to 
the polypepti de(s) disclosed in present application. 

Present claim 47 relates to a compound defined by reference to a 
desirable characteristic or property, namely its capability of binding to 
the nucleic acid molecule(s) encoding the polypeptide(s) disclosed in 
, present application. 

Present claim 52 relates to a compound defined by reference to a 
desirable characteristic or property, namely its capability of modulating 
the activity of the polypeptide(s) disclosed in present application. 

The claims cover all compounds having these characteristics or 
properties, whereas the application provides support within the meaning 
of Article 6 PCT and/or disclosure within the meaning of Article 5 PCT 
for only a very limited number of such compounds. 

In fact, concerning the subject-matter of claim 44, only antibodies 
binding to the polypeptide(s) of present application are mentioned (see 
pages 36-38) . 

Analogously, concerning the subject-matter of claim 47, only antisense 
molecules hybridizing to the nucleic acid molecule(s) encoding the 
polypeptide(s) of present application are mentioned (see pages 27-28). 
Moreover, concerning the subject-matter of claim 52, on page 49 present 
application recites that " selective modulators may include, for example, 
antibodies and other proteins, peptides or organic molecules that 
specifically bind to a nGPCR-x (i.e. one of the polypeptides of present 
applictation) or a n-GPCR-x-encoding nucleic acid \ 

However, no specific peptides, organic molecules, or proteins other than 
antibodies are disclosed or defined in present application as having one 
of said specific characteristics or properties. 

Therefore, in the present case, the claims so lack support, and the 
application so lacks disclosure, that a meaningful search over the whole 
of the claimed scope is impossible. 

Independent of the above reasoning, the claims also lack clarity (Article 
6 PCT). An attempt is made to define a compound by reference to a result 
to be achieved. Again, this lack of clarity in the present case is such 
as tc render a meaningful search over the whole of the claimed scope 
impossible. 

Consequently, the search has been carried out for those parts of the 
claims which appear to be clear, supported and disclosed, namely those 
parts relating to antibodies (for the subject-matter of claims 44 and 52) 
and antisense molecules (for the subject-matter of claims 47 and 52), as 
defined on pages 27, 28, 36-38 and 49 of present application. 
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The applicant's attention is drawn to the fact that claims, or parts of 
claims relating to inventions in respect of which no international 
search report has been established need not be the subject of an . 
international preliminary examinatipn (Rule 66.1(e) PCT) . The applicant, 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 



ID <WC 0166751 A3, L> 



page 2 of 2 



International Application No. PCT/US 01 /07370 

; — ■ —I 
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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-81 all partially 

Nucleic acid mol'ecule comprising a nucleotide sequence as in 
SEQ ID N0:1. 

Related nucleic acid molecules and compositions therof, 
vectors and compositions thereof, host cell transformed with 
said vectors, methods and kits. 

Polypeptide comprising an amino acid sequence as in SEQ ID 
' N0:121. 

Related polypeptides and compositions thereof, antibodies 
and compositions thereof and methods. ■ 



2. Claims: 1-81 all partially 
Inventions 2-120 

Idem as subject 1 but limited to each of the DNA sequences 
as in SEQ ID N0:2-120 and each of the polypeptides as in SEQ 
ID NO: 122-240, where invention 2 is limited to SEQ ID N0:2 
and 122, invention 3 is limited to SEQ ID N0:3 and 123, 

invention 120 is limited to SEQ ID N0:120 and 

240). 

For the sake of conciseness, the first subject matter is 
explicitly defined, the other subject matters are defined by 
analogy thereto. 
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